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PROBLEM TO BE SOLVED: To provide a method, a device and a 
system by which a liquid crystal panel is highly efficiently 
manufactured with high accuracy of liquid crystal drop quantity. 
SOLUTION: A dropping head 1 used in this liquid crystal panel 
manufacturing method for dropping liquid crystal on a substrate with 
a sealing material applied thereon and performing sticking in vacuum 
is provided with a piston 4 or pushing out a prescribed quantity of 
liquid crystal 100 within a cylinder 2 from a dropping nozzle 3 to 
form a liquid crystal drop at a discharge opening of the dropping 
nozzle, a stepping motor 5 for controlling the pushing out quantity © 
of the piston 4 with rotation, and a piezoelectric element 7 for 
separating the liquid crystal drop formed at the discharge opening 
by giving vibrations to the cylinder 2 and/or the dropping nozzle 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the liquid crystal panel characterized by having the process made to adhere 
to the substrate which extrudes liquid crystal from the delivery of the hold section which held liquid crystal, 
separates the above-mentioned liquid crystal drop from a delivery the process which forms the liquid crystal drop of 
the specified quantity in this delivery, and by giving an oscillation to the above-mentioned hold section and/or a 
delivery, and is used for a liquid crystal panel. 

[Claim 2] the manufacture approach of the liquid crystal panel characterized by making it adhere to the substrate 
which separates the above-mentioned liquid crystal drop from a delivery, and is used for a liquid crystal panel by 
giving an oscillation of a piezoelectric device to a cylinder and/or a delivery after carrying out specified quantity 
push appearance of the liquid crystal in the cylinder equipped with the delivery from a delivery with a piston. 
[Claim 3] It considers as Variable x about one side of the two-dimensional rectangular coordinates shaft which took 
the dropping pitch which is dropping spacing of the liquid crystal drop to the above-mentioned substrate to the 
above-mentioned substrate. When consider as Variable y about another side, a gap with other substrates which 
counter the above-mentioned substrate and the above-mentioned substrate, and are arranged is made into a 
constant t. the above-mentioned specified quantity of a liquid crystal drop is made into Variable v and a liquid 
crystal fill is made into the predetermined volume V, The manufacture approach of the liquid crystal pane! according 
to claim 1 or 2 characterized by defining the above-mentioned variable x, and y and v so that relation called V=nv (n 
is the natural number) and v=xyt and required productive efficiency may be satisfied. 

[Claim 4] The manufacture approach of the liquid crystal panel acoording to claim 3 characterized by setting up with 
x>=5mm and y>=5mm about the above-mentioned variable x and y. 

[Claim 5] The manufacture approaoh of a liquid crystal panel given in claim 1 characterized by arranging two or more 
deliveries to the above-mentioned substrate, choosing some or all of two or more of these deliveries, and making 
the above-mentioned liquid crystal drop adhere simultaneous [ on a substrate ] to two or more places thru/or any 1 
term of 4. 

[Claim 6] The manufacture approach of a liquid crystal panel given in claim 1 characterized by not adhering liquid 

crystal to the field which sorted out the field whioh the defect generated and the defect generated when taking two 

or more fields whioh olose liquid crystal on the above-mentioned substrate thru/or any 1 term of 5. 

[Claim 7] The manufacture approach of the liquid crystal panel according to claim 5 characterized by drawing the 

sealant for closing liquid crystal to the field which the above-mentioned defect generated like a field without a 

defect. 

[Claim 8] The piston which is equipped with the delivery of liquid crystal, is fitted in the hold section which holds 
liquid crystal, and this hold section, extrudes liquid crystal from a delivery, and forms a liquid crystal drop in a . 
delivery, The piezoelectric devioe made to adhere to the motor which controls the extruder capaoity of a piston by 
the rotation, and the substrate which separates the liquid crystal drop formed in the delivery by giving an oscillation 
to the hold section and/or a delivery, and is used for a liquid crystal panel, preparation ****** — the manufacturing 
installation of the liquid crystal panel characterized by things. 

[Claim 9] The migration device in which two-dimensional migration of the dropping head equipped with the above- 
mentioned hold section and a piston at least is carried out to the above-mentioned substrate, It has the control 
section which controls the movement magnitude of the above-mentioned dropping head, and the rotation of the 
above-mentioned motor. It considers as Variable x about one side of the two-dimensional rectangular coordinates 
shaft which took the dropping pitch which is dropping spacing of the liquid crystal drop to the above-mentioned 
substrate to the above-mentioned substrate. When consider as Variable y about another side, a gap with other 
substrates which counter the above-mentioned substrate and the above-mentioned substrate, and are arranged is 
made into a constant t, the volume of the liquid crystal drop formed in a delivery is made into Variable v and a liquid 
crystal fill is made into the predetermined volume V, The manufacturing installation of the liquid crystal panel 
according to claim 8 with which the above-mentioned control section is characterized by controlling a migration 
device and a motor based on the above-mentioned variable x set to satisfy relation called V=nv (n is the natural 
number) and v=xyt and required productive efficiency, and y and v. 

[Claim 10] The manufacturing installation of the liquid crystal panel according to claim 9 characterized by setting up 
with x>=5mm and y>=5mm about the above-mentioned variable x and y. 

[Claim 1 1] The manufacturing installation of the liquid crystal panel according to claim 8 characterized by having 
chosen some or all of two or more of these deliveries, and having the control section to which the above-mentioned 
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liquid crystal drop is made to adhere simultaneous [ on a substrate ] to two or more places while having two or 
more above-mentioned deliveries. 

[Claim 12] The manufacturing installation of the liquid crystal panel according to olaim 8 characterized by equipping 
the field which the defect generated with the control section which stops actuation of the above-mentioned motor 
and a piezoelectric device based on the information on the field which the defect generated so that liquid crystal 
may not be adhered when taking two or more fields which close liquid crystal on the above-mentioned substrate. 
[Claim 1 3] The manufacturing system of the liquid crystal panel characterized by having the lamination section 
which performs lamination of the substrate which finished the manufacturing installation of the liquid crystal panel of 
a publication, and dropping of liquid crystal in claim 8 thru/or any 1 term of 12, and another substrate used for a 
liquid crystal panel, and the hard spot which performs hardening processing to the sealant for closing liquid crystal 
among both substrates. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the equipment and the system which enforce the 
approach and this approach for being filled up with liquid crystal about manufacture of a liquid crystal panel between 
two substrates which constitute a liquid crystal panel. 
[0002] 

[Description of the Prior Art] After performing lamination of the TFT (Thin Film Transistor) substrate which has the 
size for two or more liquid crystal panels of desired size as the manufacture approach of the conventional liquid 
crystal panel, for example, and a light filter substrate and dividing on two or more eel objects according to the size 
of a liquid crystal panel, liquid crystal is poured in to each eel object 

[0003] Seal printing for liquid crystal closure (or seal drawing) is more specifically performed so that a liquid crystal 
inlet may be prepared on [ one ] a TFT substrate and a light filter substrate, and lamination with another side of a 
TFT substrate and a light filter substrate is performed. Then, a substrate is divided the shape of a reotangle, and in 
the shape of a strip of paper so that an inlet may come out to the side face of a eel object And it soaks in the liquid 
crystal which put the above-mentioned inlet into the liquid crystal pan, and liquid crystal is poured in to the eel 
inside of the body in a vacuum. 

[0004] However, there is a technical problem of many **, such as eomplicatedness of processing which requires the 
liquid crystal loss by liquid crystal remaining in a liquid crystal pan, long impregnation time amount, and inlet 
closure / washing process, in such a conventional approach, 

[0005] Then, in order to solve such a technical problem, liquid crystal is dropped on [ one ] a TFT substrate and a 
light filter substrate at the time of substrate lamination, and the restoration approach of making it liquid crystal 
spread in a eel gap by substrate lamination is devised. According to this approach, while liquid crystal losses are 
reducible, a liquid crystal injection time is shortened and the effectiveness of being able to skip processes, such as 
inlet closure and washing, can be expected. 

[0006] This approach is indicated by for example, the patent No. 3084975 official report, JP,3-246514A JP.5~ 
281562.A, etc. 

[0007] For example, the sealant for olosing liquid crystal is printed to an eleotrode substrate, and two or more drops 
of liquid crystal is made to adhere by the approach indicated by the patent No. 3084975 official report in the field 
surrounded by the sealant. The means to which liquid crystal is made to adhere breathes out a liquid crystal drop, 
and is made to adhere directly in the above-mentioned field from the thin pipe with which the liquid crystal with 
which was equipped with the piston driven by the cylinder and the pulse motor, and it filled up in the cylinder was 
equipped at the head of a cylinder by extruding a piston, namely, a piston — specified quantity push **** — the 
above-mentioned actuation will be repeated, moving a thin pipe relatively to a substrate by things, until it reaches a 
required fill, since one drop of liquid crystal drop can be made to adhere. 

[0008] Moreover, control of a drip is performed by deducing the insufficiency to a required fill by measuring the 
minute weight change by having made the liquid crystal drop adhere on the basis of the weight of the electrode 
substrate measured first 

[0009] On the other hand, the approach indicated by JP,3-24651 4,A applies the ink regurgitation method of an ink 
jet printer. That is, a piezoelectric device is prepared in the body of the liquid crystal supply nozzle equipped with 
the liquid crystal reservoir room, and liquid crystal is made to breathe out from a liquid crystal supply nozzle by 
oscillation of a piezoelectric device. At this time, the dropping location of the liquid crystal to a substrate is 
changeable by moving a liquid crystal supply nozzle and a substrate relatively. 

[0010] Moreover, the discharge quantity of liquid crystal can be decided with the area and the amplitude of the 
oscillating section whioh attaches a piezoelectric device in a liquid crystal supply nozzle, and the amplitude of the 
oscillating section can be controlled by the electrioal potential difference impressed to a piezoelectric device. 
According to the example of this official report, the discharge quantity of the liquid crystal per time from a liquid 
crystal supply nozzle is controlled by the range of O.lmg - 0.01 mg. 

[0011] Furthermore, the approach indicated by JP.5-281 562.A also applies the ink regurgitation method of an ink jet 
printer. That is, a piezoelectric device is allotted to the pressure interior of a room where it fills up with liquid 
crystal, and liquid crystal is extruded from the delivery of the edge of a pressure room with the variation rate of the 
piezoelectric device driven with a pulse voltage. The fuel spray of the extruded liquid crystal is carried out into the 
envelopment field by the sealing agent screen-stenciled on the substrate. 



http://v\ww4Jpdljnpitgojp/cgi-bin/tran_web_cgi_ejje 



07/06/28 



JP.2003-057666.A [DETAILED DESCRIPTION] 



2/15 s<—V 



[0012] According to the example of this official report, one drop of discharge quantity is 3.0x10 to 4 mg. and it 
repeats the line scan of 0.5mm pitch until it reaches the total 370mg discharge quantity in the inside of the 
envelopment field by the above-mentioned sealing agent. 
[0013] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional liquid crystal restoration 
approach, the common trouble that compaction of the time amount which liquid crystal restoration takes cannot be 
aimed at is held. 

[0014] First, by the approach indicated by the patent No. 3084975 official report since the configuration which 
extrudes the liquid crystal with which it filled up in the cylinder from a thin pipe with the piston driven by the pulse 
motor is adopted, only large dropping can be performed and fine control for every oel cannot be performed. 
[0015] Drop time makes it huge by performing [ as opposed to / with this approach / the whole substrate surface ] 
the repeat of that vertical movement, although the approach of making the liquid crystal which projected from the 
head of a thin pipe by for example making a cylinder reciprocate up and down in order to make the little liquid 
crystal extruded from the pipe thin on the other hand adhere to a substrate directly adhere to direct and a 
substrate is also considered. 

[0016] In addition, the reason for making a cylinder reciprocate is as follows. If it is accurate and the liquid crystal of 
a constant rate can be temporarily dropped from a thin pipe in the condition of having made a thin pipe and a thin 
substrate estranging, using the self-weight of liquid crystal, there is no need of making a cylinder reciprocating. 
However, if the oonstant rate of the above-mentioned liquid crystal is the small eel of for example, 2 inoh size, sinoe 
it is a minute amount of at most about several mg, although the liquid crystal extruded from the thin pipe projects 
from the head of a thin pipe, since surface tension works, it cannot be separated from a thin pipe by self-weight. 
[0017] Of course, if extruder capacity of liquid crystal is enlarged, since it becomes a big drop, it will separate from 
a thin pipe by self-weight, however — in this case — the regurgitation of liquid crystal — since resolution beoomes 
coarse, it becomes difficult to reach that there are no exoess and deficiency in the total fill of the liquid crystal 
which has become settled beforehand, beoause, the thing for which one drop of integral multiple is doubled equally 
to the total fill since dropping of liquid crystal can be performed only by one drop of integral multiple and one or less 
drop of globule cannot be made — the regurgitation — it is because it becomes difficult so that resolution becomes 
coarse. 

[0018] Next, by the approach adapting the ink regurgitation method of an ink jet printer indicated by JP.3-246514.A 
and JP t 5-281562,A, line drawing is performed in 0.5mm pitch since one drop of discharge quantity is a minute 
amount very much, for example, as indicated by JP, 5-281 562.A as an example. It cannot be overemphasized that 
the thing of a substrate mostly performed to the whole surface causes huge-ization of a liquid crystal injection time 
for line drawing of 0.5mm pitch. For example, even when [ small ] the size of a liquid crystal panel calls it 30mm. 30 
round trips need to be line drawn, and if it also becomes the substrate with which size exceeds 500mm, line drawing 
of hundreds round trips is needed. Moreover, by the above-mentioned approach, such want cannot be met to the 
liquid crystal restoration approach which the production time of a liquid crystal panel is shortened and can raise the 
effectiveness of a production line in the actual condition which the practical use size of a substrate has expanded 
being desired strongly. 

[0019] In addition, the discharge quantity per [ which used the piezoelectric device ] drop is controllable to some 
extent by changing the aperture of a delivery, the configuration of a piezoelectric device, driver voltage, etc. 
However, in other words, that the regurgitation approach using a piezoelectric devioe makes discharge quantity per 
drop regularity has essentially difficulty and the problem that there is no repeatability in the discharge quantity per 
drop. 

[0020] Therefore, by the dropping approaoh using a piezoelectric device, it becomes indispensable to drive a 
piezoelectric devioe. checking whether the total fill of liquid crystal has been reached, in order that there may be no 
repeatability in discharge quantity. For this reason, the process which measures the current value of dropping 
weight and the measured current value are fed back to the control system of a piezoelectric devioe. and the 
prooess which deduces the insufficiency to the total fill, and the process whioh re-drives a piezoelectric device to 
an insufficiency are needed. Consequently, a liquid crystal injection time will make it huge. 

[0021] furthermore — the regurgitation approach which used the piezoelectric device in order to raise the precision 
of a liquid crystal fill — the discharge quantity per drop — very — minute — carrying out — the regurgitation — he 
is trying to raise resolution thereby — per drop — very — a minute quantity of liquid crystal — a substrate — 
since it is mostly dropped at the whole surface, a liquid crystal injection time cannot but become still longer. 
[0022] Moreover, in the case of a large-sized mother substrate, there is also a problem of the difficulty of measuring 
the short weight of mg order or weight change to substrate weight being set also to 1kg. 
[0023] For example, if it is the small eel of 2 inch size, there are dramatically few total fills of liquid crystal as 
5microl (about 5mg), and since the measurement error of the AUW of a large-sized glass substrate serves as 
dispersion in the drip of a eel as it is, it is necessary to perform a very precise gravimetry. Moreover, though the 
short weight of mg order to a 1kg denominator or weight ohange is measurable, taking a certain amount of time 
amount to be completed by the measurement value from fluctuation is predicted, and there is a possibility of 
causing the further huge-ization of a liquid crystal injection time. 

[0024] The problem accompanying measuring such a liquid crystal fill in weight and feeding back to the drive system 
of liquid crystal restoration measuring a liquid crystal fill in weight since it is adopted also in the liquid crystal 
restoration approaoh of the above-mentioned patent No, 3084975 offioial report of not using a piezoelectric device 
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corresponds also like this approach. 

[0025] As mentioned above, although the conventional liquid crystal restoration approach explained the point of 
having the common problem that it is difficult to shorten an injection time, it points out a still more nearly individual 
trouble to below. 

[0026] First, in the liquid crystal restoration approach of the above-mentioned patent No. 3084975 official report, 
when using compaction of an injection time as a drawing wax by two or more drops being simultaneously dropped 
using two or more thin pipes, since a liquid crystal fill is measured by weight change of the whole mother substrate, 
it is impossible to detect dispersion generating of the drip between pipes. Therefore, the controlled variable of each 
pipe cannot be decided to be accuracy in this case. Consequently, it becomes difficult to reach the desired value of 
a liquid crystal fill promptly. 

[0027] Furthermore, especially, if dropping section HEPAIPU on the front face of a substrate is made to approach 
by this approach in order to make little liquid crystal adhere to a substrate as mentioned above, since there are also 
very few amounts of the liquid crystal dropped at one eel in the case of a small panel, spacing must be strictly 
controlled by the condition of having made the pipe approaching a substrate front faoe dramatically. When the 
preoision of this control is bad. the head of a pipe will contact a substrate and the poor panel display by breakage on 
the orientation film formed on the substrate will occur. 

[0028] On the other hand, by the liquid crystal restoration approach of JP.5-281562.A, since the liquid crystal 
agitator, the heater, etc. are built into the dropping head as a unit in order to lower, are [ the viscosity of liquid 
crystal ] discharge-easy and to carry out it, the mass of a dropping head cannot but become large. For this reason, 
carrying out both-way actuation of the large dropping head of mass at high speed requires the time amount for 
several minutes or more for liquid crystal being dropped at ail the eels on a substrate like [ it is difficult and ] 
printing of the paper by the ink jet printer, and productivity divides it and it becomes low. 
[0029] This invention was made in view of the above-mentioned trouble, and the object is in offering the 
manufacture approach of a liquid crystal panel that high-degree-of-accuracy-izing and high productive efficiency of 
a liquid crystal drip can be reconciled, and the manufacturing installation and manufacturing system which enforce 
the manufacture approach. 
[0030] 

[Means for Solving the Problem] - The manufacture approach of the liquid crystal panel concerning this invention is 
characterized by to have the process made to adhere to the substrate which extrudes liquid crystal from the 
delivery of the hold section which held liquid crystal, separates the above-mentioned liquid -crystal drop from a 
delivery the process which forms the liquid-crystal drop of the specified quantity in this delivery, and by giving an 
oscillation to the above-mentioned hold section and/or a delivery, and is used for a liquid crystal panel in order to 
solve the above-mentioned technical problem. 

[0031] Here, a liquid crystal panel is the main configuration member of the liquid crystal display which displays 
information using the optical property of liquid crystal changing by the electric field which enclose liquid crystal with 
the gap held between two substrates, and are impressed between these substrates. The size is various including an 
object for large-sized image display like television from the small object for Personal Digital Assistants. 
[0032] Moreover, after drawing orbits other than free fall it not only including free fall which used the self-weight of 
a liquid crystal drop for the substrate for the liquid crystal drop cut off from a delivery, saying "it is made to 
adhere", i.e.. dropping, but, the case where a substrate is reached is also included. However, in subsequent 
explanation, although the expression "dropping" is also used suitably, let semantics of "dropping" be the above- 
mentioned "adhesion" and homonymy in that case. 

[0033] By extruding liquid crystal from a delivery and forming the liquid crystal drop of the specified quantity in this 
delivery, it can have very high repeatability and the amount of the liquid orystal made to adhere to a substrate can 
be controlled by the above-mentioned configuration. 

[0034] Moreover, after the amount of a liquid crystal drop has been controlled by the specified quantity, since the 
above-mentioned liquid crystal drop is separated from a delivery by momentary volume fluctuation of the hold 
section, and/or the momentary oscillation of a delivery by giving an oscillation to the hold section and/or a delivery, 
as compared with the case where resist surface tension and a liquid crystal drop is dropped from this delivery by 
self-weight, the specified quantity of a liquid crystal drop can be set as a minute amount. However, this minute 
amount does not have the need that the case where a liquid orystal drop is made to breathe out from a delivery 
only by oscillation of a piezoelectric device like an ink jet method makes it small, in order [ because. ] to raise liquid 
crystal restoration precision in compensating the lowness of the repeatability of the discharge quantity only by the 
piezoelectric device with feedback control — the regurgitation — it is because there is no need of making 
resolution small. 

[0035] Since the specified quantity can make by this the liquid crystal drop set as the minute amount adhere to a 
substrate with very high repeatability, various liquid orystal fills required for the liquid crystal panel of various sizes 
can be decided with the number of dropping of a liquid crystal drop. That is, since the number of dropping of a liquid 
crystal drop can be beforehand decided according to the size of a liquid crystal panel, if only only the fixed number 
trickles a liquid crystal drop, it can reach the desired value of a liquid crystal fill at accuracy. 
[0036] Consequently, the current value of a liquid crystal fill can be measured, it can feed back to the control 
system of a liquid crystal fill, and the process which acljusts the insufficiency to the desired value of a liquid crystal 
fill oan be skipped. Thereby, a liquid crystal injection time can be shortened. 

[0037] Moreover, since rt is not the approach of making the liquid crystal drop extruded from the delivery adhering 
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to a substrate directly by bringing a delivery close to a substrate, there is no need of carrying out disjunction of the 
delivery to a substrate. Since the magnitude of a liquid crystal drop can moreover be set as the bigger specified 
quantity than an ink jet method, a dropping pitch can be made larger than an ink jet method. With these advantages, 
a liquid crystal injection time can be shortened further. 

[0038] In addition, when separating a liquid crystal drop from a delivery using the oscillation of a delivery, as for the 
r oscillation given to a delivery, it is desirable to have the rate to which a liquid crystal drop cannot follow a motion of 

a delivery. If a liquid crystal drop cannot be followed at a motion of the head of a delivery, it is because it is enabled 
for a liquid crystal drop to carry out free fall, and to adhere to a substrate and adjustment of the adhesion location 
of a liquid crystal drop becomes easy. 

[0039] Moreover, the count of an oscillation of the delivery in this case is good at one round trip or its about 1/2 
times. 

[0040] Furthermore, when separating a liquid crystal drop from a delivery by momentary volume fluctuation of the 
hold section, after shrinking the hold section to the inner direction, it is desirable to make it expand to the method 
of outside in an instant 

[0041] In addition, in order to separate the liquid crystal drop of the minute amount formed in the delivery by 
oscillation, it is desirable that it is the so-called nozzle to which the delivery carried out the tapering configuration 
toward the projection and the head. 

[0042] - in order to solve the above-mentioned technical problem, after the manufacture approach of the liquid 
crystal panel concerning this invention carries out specified quantity push appearance of the liquid crystal in the 
cylinder equipped with the delivery from a delivery with a piston, by giving an oscillation of a piezoelectric device to 
a cylinder and/or a delivery, it separates the above-mentioned liquid crystal drop from a delivery, and is 
characterized by making it adhere to the substrate used for a liquid crystal panel. 

[0043] The simplicity of controlling the amount of displacement of the piston which bears the extrusion for the liquid 
crystal with which does so the operation effectiveness as already explained upwards by the above-mentioned 
configuration, and the cylinder was filled up from a delivery to a specified quantity push **** sake, and high degree 
of accuracy can adopt the configuration established enough. 

[0044] Moreover, although it is possible to constitute the micro-actuator which tells an oscillation to a delivery from 
a piezoelectric device, a voice coil, magnetostrictor, etc., the piezoelectric device is excellent in the viewpoint of 
high-speed responsibility especially. By giving a pulse signal to a piezoelectric device, momentary volume fluctuation 
of the hold section which was mentioned above, and/or the momentary oscillation of a delivery can be made easily. 
[0045] The manufacture approach of the liquid crystal panel concerning this invention at the above-mentioned 
process - In addition, the dropping pitch which is dropping spacing of the liquid crystal drop to the above-mentioned 
substrate Consider as Variable x about one side of the two-dimensional rectangular coordinates shaft taken to the 
above-mentioned substrate, and it considers as Variable y about another side. When making into a constant t a gap 
with other substrates which counter the above-mentioned substrate and the above-mentioned substrate, and are 
arranged, making the above-mentioned specified quantity of a liquid crystal drop into Variable v and making a liquid 
crystal fill into the predetermined volume V. It is characterized by defining the above-mentioned variable x, and y 
and v so that relation called V=nv (n is the natural number) and v=xyt and required productive effioienoy may be 
satisfied. 

[0046] Here, the gap between two substrates (t) is a constant defined by the design of a liquid crystal panel, and a 
liquid crystal fill (V) has the value which beoomes settled naturally by the size and the above-mentioned gap (t) of a 
liquid crystal panel. Therefore, if liquid crystal is dropped in the shape of a line at intervals of Variable x to a 
substrate and only a variable y opens spacing of line-like dropping along another side of a two-dimensional 
rectangular coordinates shaft along with one side of the two-dimensional rectangular coordinates shaft taken to the 
substrate The above-mentioned specified quantity (v) required to be filled up with the volume which becomes 
settled in a dropping pitch (x y) and a gap (t) per drop can be expressed with v=xyt 

[0047] however, the specified quantity per drop (v) — natural number twice (forward integral multiple) — the 
number of dropping (n) which carrying out and becoming equal to the required liquid crystal fill V defined beforehand 
according to the size of a liquid crystal panel — a liquid crystal drop — even being dropped — if it carries out it is 
important in order to enable it to reach the desired value (V=XYt;X, Y: seal drawing field inside dimension method) of 
a liquid crystal fill at accuracy. 

[0048] Moreover, although it can be made equal to the desired value of a liquid crystal fill by one drop of dropping to 
the field which closes the liquid crystal on a substrate (that is, it considers as v=V), it is desirable to make two or 
more drops scattered to the field which makes the specified quantity (v) small in the range which productive 
efficiency allows, and closes liquid crystal by the lamination of two substrates in order for liquid crystal to turn to ail 
the corners of the gap between substrates promptly. Therefore, it is desirable to determine that the conditions 
required of both productive efficiency and the specified quantity (v) are satisfied about a dropping pitch (x y) from 
this viewpoint 

[0049] - the manufacture approach of the liquid crystal panel concerning this invention — the above-mentioned 
process — in addition, it is characterized by setting up with x>=5mm and y>=5mm about the above-mentioned 
variable x and y. 

[0050] Thereby, productive efficiency required about the liquid crystal panel of various sizes can be attained by 
setting a dropping pitch (x y) to 5mm or more. From the baton (processing time) of the vacuum suction / substrate 
lamination process carried out to the degree of a liquid crystal dropping process, the baton of a liquid crystal 



httD://www4.iDdLinDitGro.iD/ceri-bin/tran web ccri eiie 



07/06/28 



JP.2003-057666.A [DETAILED DESCRIPTION] 



5/15 



dropping process can be shortened and, more specifically, required productive efficiency can be attained. 
[0051] - the manufacture approach of the liquid crystal panel concerning this invention — the above-mentioned 
process — in addition, it is characterized by arranging two or more deliveries to the above-mentioned substrate, 
choosing some or all of two or more of these deliveries, and making the above-mentioned liquid crystal drop adhere 
simultaneous [ on a substrate ] to two or more places. 

[0052] By the above-mentioned approach, since a liquid crystal drop is made to adhere simultaneous [ on a 
substrate ] to two or more places using two or more deliveries, time amount taken to drop a liquid crystal drop at 
the whole substrate can be shortened in inverse proportion to the number of activities of a delivery. 
[0053] Furthermore, since two or more some or all of a delivery are used selectively, according to how to take the 
field which closes the liquid crystal on a substrate, i.e., a eel field, it can respond flexibly. 

[0054] - the manufacture approach of the liquid crystal panel concerning this invention — the above-mentioned 
process — in addition, when taking two or more fields which close liquid crystal on the above-mentioned substrate, 
the field which the defect generated is sorted out and it is characterized by not adhering liquid crystal in the field 
which the defect generated. 

[0055] Liquid crystal will be made useless even if liquid crystal is dropped at such a field, since the field which the 
defect generated cannot manufacture a liquid crystal panel by this if it remains as it is. Therefore, according to the 
above-mentioned approach, such useless generating can be prevented. 

[0056] - the manufacture approach of the liquid crystal panel concerning this invention — the above-mentioned 
process — in addition, it is characterized by drawing the sealant for closing liquid crystal to the field which the 
above-mentioned defect generated like a field without a defect, 

[0057] In not drawing a sealant to the field which the defect generated according to this, there is a possibility of 
inducing the problem it becomes impossible to hold the gap when sticking two substrates to homogeneity by having 
not drawn the sealant of what can lose the futility of a sealant. In the normal field which adjoins the field whioh the 
defect generated, it is easy to generate especially this problem. 

[0058] Therefore, the soundness which holds the gap between substrates to homogeneity improves by drawing a 
sealant like the field whioh does not have a defect in the field which the defect generated, either. 
[0059] - In order that the manufacturing installation of the liquid crystal panel concerning this invention may solve 
the above-mentioned technical problem The piston which is equipped with the delivery of liquid crystal, is fitted in 
the hold section which holds liquid crystal, and this hold seotion, extrudes liquid crystal from a delivery, and forms a 
liquid orystal drop in a delivery, It is characterized by having the piezoelectric device made to adhere to the motor 
which controls the extruder capacity of a piston by the rotation, and the substrate which separates the liquid crystal 
drop formed in the delivery by giving an oscillation to the hold section and/or a delivery, and is used for a liquid 
crystal panel. 

[0060] According to the above-mentioned configuration, the configuration which controls the extruder capacity of a 
piston by the rotation of a motor is established as a technique in which the extruder capacity of a piston can be set 
to accuracy. Therefore, the volume of the liquid crystal drop extruded from the delivery of the hold section can be 
decided at accuracy to be the specified quantity defined beforehand. 

[0061] The liquid crystal drop which has the exact specified quantity to the substrate used for a liquid crystal panel 
since a liquid crystal drop is separated from a delivery by giving an oscillation to the hold section and/or a delivery 
where the liquid crystal drop whioh has this exact specified quantity is formed in a delivery can be made to adhere. 
[0062] In addition, after the amount of a liquid crystal drop has been controlled by the specified quantity, since the 
above-mentioned liquid crystal drop is separated from a delivery by momentary volume fluctuation of the hold 
section, and/or the momentary oscillation of a delivery by giving an oscillation to the hold section and/or a delivery, 
as compared with the case where resist surface tension and a liquid orystal drop is dropped from this delivery by 
self-weight, the specified quantity of a liquid crystal drop can be set as a minute amount. However, since this 
minute amount has high repeatability, it does not have the need that the case where a liquid crystal drop is made to 
breathe out from a delivery only by oscillation of a piezoelectric device like an ink jet method makes it small, in 
order [ beoause, ] to raise liquid crystal restoration precision in compensating the lowness of the repeatability of the 
discharge quantity only by the piezoelectric device with feedback control — the regurgitation — it is because there 
is no need of making resolution small. 

[0063] Since the specified quantity can make by this the liquid crystal drop set as the minute amount adhere to a 
substrate with very high repeatability, various liquid crystal fills required for the liquid crystal panel of various sizes 
oan be deoided with the number of dropping of a liquid orystal drop. That is. since the number of dropping of a liquid 
crystal drop can be beforehand decided according to the size of a liquid crystal panel, if only only the fixed number 
trickles a liquid crystal drop, it can reach the desired value of a liquid crystal fill at accuraoy. 
[0064] Consequently, the current value of a liquid orystal fill can be measured, it can feed back to the control 
system of a liquid crystal fill, and the configuration which adjusts the insufficiency to the desired value of a liquid 
crystal fill can be omitted. Thereby, a liquid crystal injection time oan be shortened by the configuration simplified 
conventionally. 

[0065] Moreover, since there is no need of making the liquid crystal drop extruded from the delivery adhering to a 
substrate directly by bringing a delivery close to a substrate, the configuration to whioh disjunction of the delivery is 
carried out to a substrate is not needed, either. Since the magnitude of a liquid crystal drop can moreover be set as 
the bigger specified quantity than an ink jet method, a dropping pitch can be made larger than an ink jet method. A 
liquid crystal injection time can be further shortened by the configuration further simplified from before with these 
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advantages. 

[0066] In addition, when separating a liquid crystal drop from a delivery using the oscillation of a delivery, as for the 
oscillation given to a delivery, rt is desirable to have the rate to which a liquid crystal drop cannot follow a motion of 
a delivery. If a liquid crystal drop cannot be followed at a motion of the head of a delivery, it is because it is enabled 
for a minute quantity of a liquid crystal drop to carry out free fall, and to adhere to a substrate and adjustment of 
the adhesion location of a liquid crystal drop becomes easy. 

[0067] Moreover, the count of an oscillation of the delivery in this case is good at one round trip or its about 1/2 
times. 

[0068] Furthermore, when separating a liquid crystal drop from a delivery by momentary volume fluctuation of the 
hold section, after shrinking the hold section to the inner direction, it is desirable to make it expand to the method 
of outside in an instant 

[0069] Furthermore, in order to separate the liquid crystal drop of the minute amount formed in the delivery by 
oscillation, it is desirable that it is the so-called nozzle to which the delivery carried out the tapering configuration 
toward the projection and the head. 

[0070] In addition, although a piezoeleotric device may be prepared in the interior of the hold section, the 
configuration attached in the outside surface of the hold section is the simplest. For example, when making a 
delivery project downward from the hold section, by attaching in the upper side attachment wall, flash fluctuation of 
the volume of the hold section may be carried out, or an oscillation horizontal at the head of the hold section and/or 
a delivery may be given. Moreover, the position which it lets lie down sideways with this configuration may be taken, 
and the oscillation of the direction of a vertical may be given at the head of the hold section and/or a delivery. 
Furthermore, a delivery is established in the pars basilaris ossis occipitalis of the hold section, a doughnut-like 
piezoelectric device may be given to the periphery of the delivery in this pars basilaris ossis occipitalis, and the 
oscillation of the direction of a vertical may be given to installation, the hold section, and/or a delivery. 
[0071] Moreover, the installation location of a piezoelectric device is not limited to one plaoe. may be attached in 
two or more places of the hold seotion, and it may be designed so that total of the oscillation may become suitable. 
[0072] Furthermore, also about the configuration of a delivery, aperture, and die length, it oan separate from the 
magnitude of a liquid crystal drop, and can set suitably by relation with a low price. 

[0073] The manufacturing installation of the liquid crystal panel concerning this invention in the above-mentioned 
configuration - In addition, the migration device in whioh two-dimensional migration of the dropping head equipped 
with the above-mentioned hold section and a piston at least is carried out to the above-mentioned substrate, It has 
the control section whioh controls the movement magnitude of the above-mentioned dropping head, and the 
rotation of the above-mentioned motor. It considers as Variable x about one side of the two-dimensional 
rectangular coordinates shaft which took the dropping pitch which is dropping spacing of the liquid crystal drop to 
the above-mentioned substrate to the above-mentioned substrate. When consider as Variable y about another side, 
a gap with other substrates which counter the above-mentioned substrate and the above-mentioned substrate, and 
are arranged is made into a constant t. the volume of the liquid crystal drop formed in a delivery is made into 
Variable v and a liquid crystal fill is made into the predetermined volume V, Based on the above-mentioned variable 
x set to satisfy relation called V=nv (n is the natural number) and v=xyt and required productive efficiency, and y 
and v, the above-mentioned control section is characterized by controlling a migration device and a motor. 
[0074] When a control section controls a migration devioe, while a dropping head moves along with one side of the 
two-dimensional rectangular coordinates shaft taken to the substrate, after liquid crystal is dropped in the shape of 
a line at intervals of Variable x to a substrate and dropping of one line is completed by the above-mentioned 
configuration, only a variable y moves along another side of a two-dimensional rectangular coordinates shaft and a 
dropping head trickles a new line again. 

[0075] At the time of dropping, when a oontrol section controls a motor, the extruder capacity of a piston is 
controlled, so that a piston extrudes from a delivery the liquid crystal drop of the volume expressed with the 
variable v defined on condition that the above. When n drops of liquid crystal drops are dropped at a substrate and 
stick the substrate of another side by this, it fills up with the liquid crystal without exoess and deficiency which fills 
a gap (t) to aocuraoy. 

[0076] In addition, it sets in the above-mentioned configuration, and since it is as having already explained why the 
conditions each variable x, y and v and each constant t, and between V whioh should be been [ conditions / it ] 
related and satisfied are set up about the manufacture approach of a liquid orystal panel, the overlapping explanation 
is omitted. 

[0077] - the manufacturing installation of the liquid crystal panel concerning this invention — the above-mentioned 
configuration — in addition, it is characterized by setting up with x>=5mm and y>=5mm about the above-mentioned 
variable x and y. 

[0078] Thereby, the manufacturing installation of a liquid crystal panel can be made to attain productive efficiency 
required about the liquid crystal panel of various sizes. 

[0079] - the manufacturing installation of the liquid crystal panel concerning this invention — the above-mentioned 
configuration — in addition, while having two or more above-mentioned deliveries, it is characterized by having 
chosen some or all of two or more of these deliveries, and having the control section to which the above-mentioned 
liquid crystal drop is made to adhere simultaneous [ on a substrate ] to two or more places. 

[0080] Thereby, since a oontrol seotion makes a liquid crystal drop adhere simultaneous [ on a substrate ] to two or 
more places using two or more deliveries, it can shorten time amount taken to drop a liquid crystal drop at the 
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whole substrate in inverse proportion to the number of activities of a delivery. 

[0081] Furthermore, sinoe a control section controls selectively two or more some or all of a delivery and makes the 
regurgitation of a liquid crystal drop possible from some or all of a delivery, it can respond flexibly according to how 
to take the eel field on a substrate. 

[0082] In addition, when the hold section which became it independent to choose two or more some or all of a 
delivery for example, to each delivery, the piston, and the piezoelectric device are prepared, a control section means 
performing actuation of the piston corresponding to the selected delivery, and a piezoelectric device. Moreover, 
when the hold section, piston, and piezoelectric device which are shared by two or more some or all of a delivery 
are prepared, it means that a control section controls the device which opens and oloses each delivery selectively. 
[0083] - the manufacturing installation of the liquid crystal panel concerning this invention — the above-mentioned 
configuration — in addition, based on the information on the field which the defect generated, when taking two or 
more fields which close liquid crystal on the above-mentioned substrate, in the field which the defeot generated, it 
is characterized by having the control section which stops actuation of the above-mentioned motor and a 
piezoelectric device so that liquid crystal may not be adhered. 

[0084] A control section is made to acquire the information (positional information etc.) which pinpoints the field 
which the defect generated before the dropping process of liquid crystal by the above-mentioned configuration 
about the field which a certain defect of poor electrode formation, poor insulation, poor orientation film formation, 
and poor light filter formation generated. Thereby, to the field of the defect who cannot manufacture a liquid crystal 
panel, a oontrol section stops actuation of a motor and a piezoelectric device, and does not trickle liquid crystal. 
Thereby, the loss of liquid crystal can be prevented. 

[0085] In addition, the "control section" which stops actuation of the "oontrol section" which controls an above- 
mentioned migration device and an above-mentioned motor, the "control section" which chooses some or all of a 
delivery, a motor, and a piezoelectric device can have a mutual function. 

[0086] - The manufacturing system of the liquid crystal panel concerning this invention is characterized by having 
the lamination section which performs lamination of the manufacturing installation of the above-mentioned liquid 
crystal panel, the substrate which finished dropping of liquid crystal, and another substrate used for a liquid crystal 
panel, and the hard spot which performs hardening processing to the sealant for closing liquid orystal among both 
substrates. 

[0087] The manufacturing system of the liquid crystal panel which attains by this the productive efficiency which 
was excellent with compaction of liquid crystal drop time can be offered. 

[0088] In addition, the configuration which can be unified [ that it is disengageable and ] according to a linkage is 
mutually sufficient as the manufacturing installation of the liquid crystal panel which trickles, the lamination section, 
and a hard spot and they may really [ mutually inseparable ] be the configuration of equipment. 
[0089] Moreover, the manufacturing installation of the liquid crystal panel concerning this invention is good for the 
field which the above-mentioned defect generated in addition to the above-mentioned configuration also as a 
configuration equipped with the oontrol section which controls seal drawing to draw the sealant for closing liquid 
crystal like a field without a defect. 
[0090] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is explained based on 
drawing 1 thru/or drawing 8 . 

[0091] Based on introduction and drawing 1 . the configuration of the dropping head 1 which carries out the 
regurgitation of the liquid crystal drop of the specified quantity defined beforehand is explained. 
[0092] The cylinder 2 (hold section) in which the dropping head 1 holds liquid crystal 100, the dropping nozzle 3 
(delivery) made into the configuration which tapers off following a taper from the cylinder 2, A revolution of the 
stepping motor 5 which controls the extruder capacity (variation rate amount) of the piston 4 allotted in the cylinder 
2 and a piston 4 by the rotation, and a stepping motor 5 is fixed to the lateral surface of the send device 6 changed 
into the knookout of a piston 4, and a cylinder 2. It has the temperature-compensation device 8 in which the 
temperature of liquid crystal 100 is aajusted so that the piezoelectric device 7 and liquid crystal 100 which bear the 
role which gives momentary fluctuation to the volume of a cylinder 2, or the role which gives a momentary 
oscillation to the dropping nozzle 3 may be breathed out with fixed viscosity from the dropping nozzle 3. 
[0093] The aperture of the dropping nozzle 3 is around 0.1mm, and carries out the regurgitation of the liquid orystal 
drop set as Smicro about I range from O.lmiorol. In addition, when using the flash fluctuation effectiveness of the 
volume of a cylinder 2. the configuration which carried out punching formation of the delivery can also be adopted as 
a flat cylinder base instead of the dropping nozzle 3, so that it may explain later, although the liquid crystal drop of 
the minute amount formed in the delivery is separated, but when using the oscillating effectiveness, it is desirable 
that deliveries are a projection and the nozzle dimensions which taper off toward a head. In the case of the latter, it 
is good to define the die length of the dropping nozzle 3 so that the head of the dropping nozzle 3 may carry out the 
variation rate which is sufficient for shaking off momentarily the liquid crystal drop which remains at the head of the 
dropping nozzle 3 with surface tension by oscillation of a piezoelectric device 7. 

[0094] Moreover, since having raised water repellence tends to cut a liquid crystal drop, as for the head of the 
dropping nozzle 3, it is desirable to give a water-repellent finish using the workpiece of coating by 
polytetrafluoroethylene or allotropy material, for example. Thereby, the liquid crystal drop extruded from the head of 
the dropping nozzle 3 can prevent adhering to the point and its periphery section of the dropping nozzle 3, and can 
separate the liquid crystal drop of the stable amount 
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[0095] In addition, in order to optimize the magnitude of the liquid crystal drop formed at the head of the dropping 
nozzle 3 to the extruder capacity of a piston 4, it is desirable to design the diameter of a nozzle according to 
compatibility with the specific gravity of liquid crystal, viscosity, surface tension, and the dropping nozzle 3 or water 
repellence. 

[0096] Since the control which carries out a constant-rate revolution is easy for a stepping motor 5. the rotation is 
changed into the extruder capacity of a piston 4 at accuracy according to the send device 6 which used the screw 
etc. in addition, a stepping motor 5 may be transposed to the servo motor using a rotary encoder etc., and delivery 
of the constant rate of a piston 4 is easy — and — being even precise — as long as it is, you may replace with 
means other than a motor. 

[0097] Although a piezoelectric device 7 is the lateral surface of a cylinder 2 and has fixed to the base of the 
dropping nozzle 3, it may be prepared in the taper shaped surface of the dropping nozzle 3. Moreover, the 
installation number is not limited to one, either, and you may design so that two or more total of installation and its 
oscillation may become suitable. 

[0098] Moreover, although a piezoelectric device 7 vibrates horizontally by the side attachment wall of a cylinder 2 
» n drawin g 1 , it is good also as a configuration to which the dropping head 1 is made into the position of falling 
sideways, and a piezoelectric device 7 vibrates in the direction of a vertical, for example as shown in drawing 6 (a). 
In addition, the dropping nozzle 3 shown in drawing 6 (a) is formed for a long time than the dropping nozzle 3 shown 
' n drawing 1 so that the oscillating effectiveness by the piezoelectric device 7 may be amplified. 
[0099] Furthermore, as shown in drawing 6 (b), the dropping nozzle 30 which upheaves in the shape of a taper in the 
center of a pars basilaris ossis occipitalis of a cylinder 2 may be formed, and the configuration which fixed the 
anchor ring-like piezoelectric device 70 at the pars basilaris ossis occipitalis of a cylinder 2 so that the perimeter of 
the dropping nozzle 30 might be surrounded may be adopted as the dropping head 1. Also by this configuration, a 
piezoeleotric device 70 can give momentary volume fluctuation of a cylinder 2. or the oscillation of the direotion of a 
vertical over the dropping nozzle 30. 

[0100] The temperature compensation device 8 consists of a temperature sensor, a heater, a Peltier device, etc., 
and it is controlling the temperature of liquid crystal 1 00 uniformly so that properties, such as viscosity of the liquid 
crystal 100 in a cylinder 2. do not change with temperature. 

[0101] Next, the configuration of liquid crystal dropping equipment equipped with the above-mentioned dropping 
head 1 and its drive system is explained. 

[0102] The liquid crystal dropping equipment shown in drawing 3 is equipped with two or more sets of the dropping 
heads 1, the support base 10, the X drive 11, the support block 12, the Y drive 13, and the controller 14. In addition, 
the support base 10, the X drive 11, the support block 12, and the Y drive 13 constitute the migration device 
indicated to the claim. 

[0103] The support base 10 is extended in the direction of X which is the array direction of two or more sets of the 
dropping heads 1, and is supporting two or more sets of the dropping heads 1 movable in the direction of X. 
[0104] The X drive 11 is equipped with a servo motor etc., moves the dropping head 1 in the direction of X along the 
support base 10, and controls the dropping location in the direction of X. In addition, two or more dropping heads 1 
are good also as a configuration which it interlocks and is driven uniformly, and good also as a configuration driven 
independently. 

[0105] The support blook 12 is arranged so that it may estrange in the direction of X and a pair may be made, and it 
is extended in the direction vertical to the direction of X of Y. Moreover, the support block 12 is supporting the 
support base 10 movable in the direction of Y. Two or more above-mentioned dropping heads 1 can reciprocate 
freely in the direction of X between one pair of support blocks 12. 

[0106] The Y drive 13 is equipped with a servo motor etc., moves the support base 10 in the direction of Y in 
accordance with the support block 12, and controls the dropping location in the direction of Y. By such 
configuration, the dropping head 1 can be moved to the location of the arbitration on a substrate 200. 
[0107] In addition, the above-mentioned X direction and the direction of Y are arranged between one pair of support 
blocks 12, and correspond in each drawing direction of the two-dimensional rectangular coordinates shaft taken to 
the substrate 200 with which the liquid crystal drop 110 is dropped. 

[0108] A controller 14 gives each control signal to the dropping head 1, the X drive 11. and the Y drive 13, as shown 
• n drawing; 5 . More specifically, a controller 14 gives the position control signal in the direction of Y of the support 
base 10 to the Y drive 13 while giving the position control signal in the direction of X of each dropping head 1 to the 
X drive 1 1 . 

[0109] Furthermore, a controller 14 gives various control signals to said stepping motor 5, a piezoelectric device 7. 
and the nozzle actuator 1 5 that consists of temperature-compensation devices 8. That is, various control signals 
are the 1st control signal whioh defined the rotation of a stepping motor 5 based on the extruder capacity of the 
liquid crystal 100 in a cylinder 2, and the timing to which the stepping motor 5 ended the revolution of the specified 
quantity, and as the temperature of liquid crystal 100 is kept constant in the 2nd control signal whioh drives a 
piezoelectrio device 7, and a list based on the detection value of the temperature sensor with which the 
temperature-compensation device 8 is equipped, they are the 3rd control signal which drives a heater and a Peltier 
device. 

[01 10] In addition, the 2nd control signal which drives a piezoelectric device 7 is pulse signal [ of one period ] s, as 
shown in drawing 5 . A piezoelectric device 7 vibrates one round trip by pulse signal s so that it may express with 
arrow-head B-C to drawing 2 (b) and (c). Or the period of pulse signal s may be made into a half period, and a 
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piezoelectric device 7 may be vibrated twice [ 1/]. 

[01 1 1] Moreover, what is necessary is just to ask for the rotation of a stepping motor 5, the amount of actuation of 
a piezoelectric device 7, actuation timing, etc. experimentally beforehand according to the class of liquid crystal. 
[0112] In dropping the liquid crystal drop 110 from the dropping head 1 to the above-mentioned substrate 200 used 
for a liquid crystal panel, as shown in drawing 3 . in the above-mentioned configuration, the characteristic process 
which can be divided into two steps is used for the liquid crystal dropping process in the manufacture approach of 
the liquid crystal panel of this invention. 

[0113] That is, the 1st step is a specified quantity push process from the dropping nozzle 3 as a delivery by 
the knockout of the direction of arrow-head A of a piston 4 about the liquid orystal 100 in a cylinder 2, as shown in 
drawing 2 (a) and (b). Thereby, the liquid crystal drop of the specified quantity beforehand defined according to the 
size of a liquid crystal panel can be formed at the head of the dropping nozzle 3 so that rt may mention later. 
However, at this process, although a liquid crystal drop projects from the head of the dropping nozzle 3, since 
surface tension works, it cannot separate from the dropping nozzle 3. This is because it is a minute drop without 
weight to the extent that a liquid crystal drop resists surface tension and falls from the dropping nozzle 3 by self- 
weight. 

[01 14] In addition, drawing 2 (a) shows the condition of having filled up with liquid crystal 100 to the head of the 
dropping nozzle 3, and drawing 2 (b) shows the condition that liquid crystal 100 was extruded near the specified 
quantity from the head of the dropping nozzle 3. 

[0115] Next, the 2nd step is a process which separates the liquid crystal drop which gives an oscillation of a 
piezoelectric device 7 to a cylinder 2 and/or the dropping nozzle 3. and remains at the head of the dropping nozzle 3 
by it from the dropping nozzle 3 as shown in drawing 2 (d) by driving a piezoelectric device 7. as shown in drawing 2 
(b) and (c). Since the amount (mass or volume) of a liquid crystal drop is decided to be accuracy in the 1st step, the 
liquid crystal drop 110 separated from the dropping nozzle 3 adheres to a substrate 200 with an exact amount. 
[0116] In addition, since the specified quantity of the liquid crystal drop in the 1st above-mentioned step supports 
the rotation of the stepping motor 5 controlled by the controller 14, and 1 to 1, it can change the magnitude of a 
liquid crystal drop variously by changing the rotation of a stepping motor 5 and changing the extruder capacity of a 
piston 4. 

[0117] Moreover, as an operation produced in the 2nd above-mentioned step in order to separate a liquid crystal 
drop from the dropping nozzle 3, the following two kinds can be considered and it is thought that it is based on a 
complex operation of two more kinds of operations. 

[0118] First, the 1st operation is flash fluctuation of the content volume of the cylinder 2 by the piezoelectric 
device 7. As shown in drawing 2 (b), namely, by carrying out the variation rate of the piezoelectric device 7 to a way 
(the direction of arrow-head B) among cylinders 2 As acceleration is given to the discharge direction at a liquid 
crystal drop and it is shown in the next flash and drawing 2 (c) It is thought by carrying out the variation rate of the 
piezoelectric device 7 to a way (the direction of arrow-head C) outside a cylinder 2, and drawing the liquid crystal 
100 in a cylinder 2 rapidly from the dropping nozzle 3 that it leaves a liquid crystal drop at the head of the dropping 
nozzle 3 by the inertia, namely, a liquid crystal drop can be separated from the dropping nozzle 3. 
[0119] On the other hand, the 2nd operation is a momentary oscillation of the head of the dropping nozzle 3 by 
oscillation of a piezoelectric device 7. As shown in drawing 2 (b) and (c), namely, by carrying out the variation rate of 
the piezoelectric device 7 rapidly among cylinders 2 to either [ at least ] a way (the direction of arrow-head B). or 
the method of outside (the direction of arrow-head C) A liquid crystal drop cannot follow a motion of the head of 
the dropping nozzle 3, but is considered that it leaves a liquid crystal drop at the head of the dropping nozzle 3 by 
the inertia, namely, can separate a liquid crystal drop from the dropping nozzle 3. 

[0120] If it carries out from this viewpoint, in order to separate a liquid crystal drop from the dropping nozzle 3, as 
for the oscillation told to this dropping nozzle 3, it is desirable to have the rate to which a liquid crystal drop cannot 
follow a motion of the dropping nozzle 3 at all. It is because a liquid crystal drop does not have a velocity 
component in the migration direction of the dropping nozzle 3 if a liquid crystal drop cannot follow a motion of the 
head of the dropping nozzle 3 at all, so it is enabled for a liquid crystal drop to carry out free fall, and to adhere to a 
substrate 200 as a liquid orystal drop 110 and adjustment of the adhesion location of the liquid crystal drop 110 
becomes easy. 

[0121] Thus, according to the manufacture approach of the liquid crystal panel of this invention, the amount of the 
liquid crystal drop 1 10 dropped at a substrate 200 can be decided to be accuracy by controlling the extruder 
capacity of a piston 4 to accuracy. Therefore, even when the liquid crystal drop 110 is repeated and dropped at a 
substrate 200. the amount of each liquid crystal drop 1 10 is fixed. That is, it can have very high repeatability and the 
amount of the liquid crystal drop 110 made to adhere to a substrate 200 can be controlled, 

[0122] Moreover, although it is the minute drop of extent which is not left with surface tension as mentioned above 
while the liquid orystal drop had remained at the head of the dropping nozzle 3, there is no need that the case where 
a liquid crystal drop is made to breathe out only by oscillation of a piezoelectric device like an ink jet method makes 
it small, in order [ because, ] to raise liquid crystal restoration precision in compensating the lowness of the 
repeatability of the discharge quantity only by the piezoelectrio devioe with feedbaok control — the regurgitation — 
it is because there is no need of making resolution small. 

[0123] Since the specified quantity can make by this the liquid crystal drop 110 set as the minute amount by 
aocuraoy adhere to a substrate 200 with very high repeatability, various liquid crystal fills required for the liquid 
crystal panel of various sizes can be decided with the number of dropping of the liquid crystal drop 1 10. That is. 
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since the number of dropping of the liquid crystal drop 110 can be beforehand decided according to the size of a 
liquid crystal panel, if only only the fixed number trickles the liquid crystal drop 110. it can reach the desired value of 
a liquid orystal fill at accuracy. 

[01 24] Consequently, the current value (substrate AUW) of a liquid crystal fill is measured, and it feeds back to the 
control system of a liquid crystal fill, and since the process and configuration which aajust the insufficiency to the 
desired value of a liquid crystal fill are omissible, a liquid crystal injection time can be shortened by the configuration 
simplified conventionally. 

[0125] Moreover, since it is not the approach of making the liquid crystal drop extruded from the dropping nozzle 3 
adhering to a substrate 200 directly by bringing the dropping nozzle 3 close to a substrate 200, there is no need of 
carrying out disjunction of the dropping nozzle 3 thru/or the dropping head 1 to a substrate 200. Since the 
magnitude of the liquid crystal drop 110 can moreover be set as the bigger specified quantity than an ink jet method, 
it can be made larger than an ink jet method, dropping spacing, i.e., the dropping pitch, of the liquid crystal drop 110. 
With these advantages, high-speed liquid crystal dropping can be performed and a liquid crystal injection time can be 
shortened further. Furthermore, since disjunction of the dropping head 1 is not carried out to a substrate 200, the 
poor panel display generated by giving a blemish to the orientation film formed in the substrate 200 can be lost 
[0126] Next, a more practical liquid crystal dropping process is explained, as shown in drawing 3 . the drawing field 
220 (eel field) by the sealant 210 doubled with the size of the liquid crystal panel which it is going to manufacture 
carries out two or more formation at a substrate 200 — having — — this drawing field 220 — a substrate 200 
— it is mostly arranged regularly over the whole surface. That is, two or more trains and the drawing field 220 of a 
multi-line are formed along X-Y each direction of the aforementioned two-dimensional rectangular coordinates 
shaft. 

[0127] In addition, when manufacturing the liquid crystal panel of large-sized size, the big drawing field 220 is formed 
in one and a substrate 200. However, aotuation of two or more dropping heads 1 is fundamentally the same even in 
this case. 

[0128] Thus, it is sent in between one pair of support blocks 12, and the substrate 200 with which the drawing field 
220 was formed is positioned so that rt may explain later. Then, in the oase of formation of the drawing field 220. 
since the controller 14 acquires the coordinate information about the formation location of the drawing field 220 
from the controller which is controlling the formation process, it controls the X drive 1 1 and the Y drive 13 based on 
the coordinate information. 

[0129] Thereby, if two or more dropping heads 1 arrive at each dropping location, a controller 14 will form the liquid 
crystal drop of the specified quantity at the head of each dropping nozzle 3 by carrying out the specified quantity 
revolution of each stepping motor 5, and extruding each piston 4. Furthermore, when a controller 14 drives each 
piezoelectric device 7, a liquid crystal drop is separated from each dropping nozzle 3, and the liquid crystal drop 110 
is simultaneously dropped at each drawing field 220. 

[0130] A controller 14 controls the X drive 11 and moves each dropping head 1 to the dropping location of a degree 
which met in the direction of X at the same time one dropping finishes. About the drawing field 220 which aligned in 
the direction of X by repeating this, after dropping of one line is completed, a controller 14 moves each dropping 
head 1 by controlling the Y drive 13 and moving the support base 10 to the dropping location of a degree shifted one 
line in the direction of Y. In this way, a high speed is dropped at each drawing field 220 by the dropping head 1, 
scanning the substrate 200 whole. 

[0131] Here, it explains, dropping spacing, i.e.. the dropping pitch, of the liquid crystal drop 110. First make the 
dropping pitch to the direction of X into Variable x, and the dropping pitch to the direction of Y is made into Variable 
y. A gap (eel gap) with other substrates which counter the above-mentioned substrate 200 and a substrate 200, and 
are arranged is made into a constant t. When making into Variable v the volume of the liquid orystal drop 1 10 formed 
in the dropping nozzle 3, i.e., the liquid crystal drop which adheres in the drawing field 220, and making a liquid 
crystal fill required for one liquid crystal panel corresponding to one drawing field 220 into the predetermined volume 
V. the above-mentioned variable x, and y and v are xyt=v and V=nv (n is the natural number). 
Satisfied, more preferably, it is set up so that x>~5mm and y>=5mm may be satisfied, and the above-mentioned 
controller 14 controls the X drive 11. the Y drive 13, and a stepping motor 5 based on Variable x and the set point 
of y and v, 

[0132] Here, the constant t as a eel gap is a oonstant defined by the design of a liquid crystal panel, and is set as 
the value of about 4 micrometers. Therefore, if the liquid orystal drop 1 10 is dropped in the shape of a line at 
intervals of Variable x to a substrate 200 and only a variable y opens spacing between lines, the specified quantity 
per drop of the liquid crystal drop 110 required to be filled up with the volume which becomes settled in a dropping 
pitch (x y) and a gap (t) can be expressed with xyt=v. 

[0133] however, the specified quantity per drop (v) — natural number twice (forward integral multiple) — the 
number of dropping which carrying out and becoming equal to the liquid crystal fill V required for one liquid crystal 
panel defined beforehand according to the size of a liquid crystal panel — the liquid crystal drop 110 — even being 
dropped — if it carries out it is important in order to enable it to reach the liquid crystal fill V at accuracy. 
[0134] Moreover, although it can be made equal to the liquid crystal fill V by one drop of dropping to one drawing 
field 220 (that is. it oonsiders as v=V). it is desirable to make the specified quantity (v) small in the range which 
productive efficiency allows, and to make scattered two or more liquid crystal drops 110 in the drawing field 220 by 
the lamination of a substrate 200 and other substrates, in order to make it liquid crystal turn to all the oorners of a 
eel gap promptly. Therefore, it is desirable in order that being referred to as 5mm or more about a dropping pitch (x 
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y) may satisfy the conditions required of both productive efficiency (high-speed dropping) and the specified quantity 
(v) from this viewpoint 

[0135] For example, as an example, as shown in drawing 3 , it is possible nine points, then to finish dropping to one 
drawing field 220 for the dropping part per drawing field 220 within in 1 second, even if it takes 0.1 seconds per drop. 
If a dropping pitch is set to less than 5mm, since a dropping part will increase, drop time becomes long and 
productive efficiency falls. 

[0136] In addition, also with the point that homogeneity can be given to the breadth condition of the liquid crystal at 
the time of substrate lamination, it can be said to be desirable also in that a title cannot happen easily that divide 
into a globule and the liquid crystal drop 1 10 is dropped at several [ in the drawing field 220 ] even if a liquid crystal 
panel is small, while being easy to generate air bubbles in liquid crystal in the case of a large drop drop. 
[0137] thus, the specified quantity per drop of the liquid crystal drop 1 10 (v) — the liquid crystal fill V — natural 
number twice (preferably more than twice) — it is — etc. — it is the becoming amount to spread, and in order to 
enable high-speed dropping, becoming the amount which sets a dropping pitch (x y) to 5mm or more is determined. 
[0138] Although the volume per drop of the liquid crystal drop 110 is set as Smicro about I range from about 
O.lmicrol as mentioned above, specifically, this amount is decided by the relation of the baton (processing time) and 
the dropping pitch of completing dropping per sheet of a substrate 200 in 3 - 5 minutes according to the size of a 
liquid crystal panel. 

[0139] In addition, the dropping baton per substrate is desirable, when making it shorter than the baton of vacuum 
suction / lamination process explained later absorbs the migration time amount between a dropping process, and 
vacuum suction / lamination process and it makes productive efficiency max. Moreover, compaction of drop time 
can also be further aimed at by making [ many ] the arrangement number of the dropping nozzle 3. 
[0140] By the way, although the specific gravity of liquid orystal changes with classes, it is near and 0.99 to about 
1.3 at the specific gravity of water. Then, the mass per drop of 1. then the liquid crystal drop 110 is temporarily set 
to 0.1 mg thru/or about 5mg from the above-mentioned volume in the specific gravity of liquid crystal. If the liquid 
crystal drop 110 of this invention is about 10 times the amount of this since it is 0.01 mg - 0.1 mg in the case of 
JP.3-246514.A which used the ink jet method as compared with the above-mentioned conventional technique, and 
this value is resulted in the case of JP.5-281562A since it is 0.0003mg. the liquid crystal drop 110 of this invention 
is about 10000 times the amount of this. This comparison also shows that this invention can shorten a liquid crystal 
injection time dramatically from before. 

[0141] In addition, since the size of the drawing field 220 changes according to the model of liquid crystal panel, it 
needs to change the movement magnitude of the dropping head 1 according to the model of liquid crystal panel. 
Therefore, in order to enable it to correspond to the change of a panel model etc. flexibly, the configuration which 
interlocks uniformly, and does not move two or more dropping nozzles 3, but is moved independently is desirable. 
[0142] Furthermore, it is desirable that some dropping heads 1 are stopped to compensate for change of the size of 
the drawing field 220. i.e.. change of the number of trains of the direction of X of the drawing field 220 formed in a 
substrate 200, while a controller 14 chooses two or more a part or all of the dropping head 1 and enables it to work. 
Moreover, the dropping head 1 may be constituted so that the cylinder 2, the piston 4. and piezoelectric device 7 
which are shared by two or more a part or all of the dropping nozzle 3 may be prepared, the shutter style which 
opens and closes each dropping nozzle 3 selectively is prepared in this case, and you may make it a controller 14 
control that shutter style. 

[0143] Thus, it can automate by enabling flexible actuation, without minding [ of a liquid crystal panel ] a help. 
Thereby, especially, in order to keep an air cleanliness class high in restoration down stream processing of liquid 
crystal, demand of wanting to avoid a break in of a help if possible can be filled. 

[0144] Moreover, a oertain defect of poor electrode formation, an open circuit and poor insulation, poor orientation 
film formation, and poor light filter formation makes the defect field 230 found in the inspection prooess before liquid 
crystal dropping stop liquid crystal dropping to the defect field 230 by giving management information, such as 
coordinate information which pinpoints the location, to a controller 14, as shown in drawing 4 . That is. a controller 
14 suspends actuation of a stepping motor 5 and a piezoelectric device 7 to the defect field 230. Thereby, the 
futility of a liquid crystal ingredient can be excluded. 

[0145] Also in case similarly seal drawing is performed and the drawing field 220 is formed by the dispenser, the 
futility of a sealing material can also be excluded by not performing seal drawing to the defeot field 230. On the 
other hand, it originates in not performing seal drawing, and there is a possibility of inducing the problem it becomes 
impossible to hold the eel gap at the time of substrate lamination to homogeneity. In the normal drawing field 220 
which aajoins the defect field 230, it is easy to generate especially this problem. Therefore, if the same seal drawing 
as the drawing field 220 is performed also to the defect field 230, and a dummy seal is formed in it or a cheap 
spacer is sprinkled in order to avoid this problem, a uniform eel gap is securable. 

[0146] In addition, although various gestalten are employable about the supplement of liquid crystal 100 to each 
dropping head 1. the gestalt which attracts liquid crystal from the dropping nozzle 3 is desirable, arranging the long 
tray or two or more liquid- crystal pans which held liquid crystal, moving each dropping head 1 to a long tray or a 
liquid-crystal pan, soaking the head of the dropping nozzle 3 in liquid crystal, and returning a piston 4 to the edge 
field of the direction of Y of the liquid-crystal dropping equipment shown in drawing 3 for example. If it is this 
gestalt. air bubbles cannot be made to be able to mix in a cylinder 2, and a cylinder 2 can be certainly supplemented 
with liquid crystal 100. 

[0147] Next, the process of the whole manufacture approaoh including the liquid crystal dropping prooess mentioned 
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above of a liquid crystal panel is explained 

[0148] As shown in drawing 7 (a), the production process of a liquid crystal panel is divided into down stream 
processing to the TFT substrate which formed the TFT array according to the size of a liquid orystal panel, and 
down stream processing to red, blue, and CF (Color Filter) substrate that arranged regularly the green light filter in 
three primary colors, and starts so that 1 thru/or two or more liquid crystal panels can be taken from one substrate. 

[0149] First, in a washing process, washing which made pure-water washing the subject is performed to a TFT 
substrate and CF substrate, and rt drains off water with the Ayr knife etc. 

[0150] Next, an array and the orientation film for carrying out orientation are formed for a liquid crystal molecule to 
each front face of a TFT substrate and CF substrate. That is, the laminating of the orientation ingredients, such as 
polyimide resin, is carried out to eaoh substrate front face, and they are made it to carry out heat hardening by the 
thickness of several 100A. 

[0151] Then, rubbing processing which rubs the front face of the formed orientation film with a hair transplantation 
cloth etc. is performed if needed, and washing after rubbing is performed. 

[0152] Next, to CF substrate, a sealant is drawn according to the size of a liquid crystal panel, there is no 1 and two 
or more drawing fields 220 as shown in drawing 3 are formed. A sealant is the adhesives ingredient of an ultraviolet 
radiation hardening mold, and draws by screen-stencil or the dispenser. Temporary hardening is performed after 
drawing of a sealant and around 100 degrees C. In addition, drawing of a sealant may be performed to any of CF 
substrate and a TFT substrate. 

[0153] Furthermore, the spacer which fabricated plastics, glass, etc. in the bead configuration or the fiber 
configuration of balancing a eel gap is sprinkled to homogeneity on the front face of either CF substrate and a TFT 
substrate if needed. 

[0154] And in order to make it flow through inter-electrode [ of CF substrate and a TFT substrate ]. processing 

which applies oommon transition material, such as a silver paste and carbon paste, is performed. 

[0155] Then, although typically shown in drawing 7 (b). as already explained in full detail, liquid crystal dropping 

processing is performed to either CF substrate which drew the sealant, and a TFT substrate. 

[0156] Then, after performing delivery and precise alignment to the lamination equipment which performed 

preliminary deaeration in a vacuum chamber for CF substrate and the TFT substrate beforehand, vacuum suction is 

carried out as shown in drawing 7 ( c ), And as shown in drawing 7 (d), an equal pressure is applied to two substrates 

by canceling a vaoua using an atmospheric pressure. The liquid orystal drop 110 dropped by this in the drawing field 

220 shown in drawing 4 will be in the condition that it was full in the eel gap. 

[01 57] Next as shown in d rawing 7 (e). after carrying out the mask of except for a sealant by irradiating ultraviolet 
rays, UV hardening of the sealant is carried out further, it heat-treats and actual hardening of the sealant is carried 
out 

[0158] At the end. the stuck substrate is divided according to the size of a liquid orystal panel, and it sends to 
inspection / mounting process for sticking a polarizing plate, or adding electric and optical components, such as an 
electrical oircuit and a back light and finishing setting up to a liquid crystal module through washing, 
[0159] Drawing 8 is a manufacturing system which carries out the production process of the liquid orystal panel 
explained based on drawing 7 , and shows the outline of the manufacturing system containing the liquid crystal 
dropping equipment shown in drawing 3 . This manufacturing system is equipped with the liquid crystal dropping 
section 40 on which the above-mentioned liquid crystal dropping equipment was arranged, the lamination section 41 
on which the above-mentioned lamination equipment which performs lamination of CF substrate and a TFT 
substrate was arranged, the UV hard spot 42 whioh performs the above-mentioned UV hardening, and the heat- 
treatment section 43 which performs this hardening after UV hardening, and each part 40-43 is arranged to the 
conveyance device 44 at the linear. 

[0160] In addition, the UV hard spot 42 and the heat-treatment section 43 are equivalent to the hard spot indicated 
to the claim. 

[0161] Moreover, the transport station 45 which delivers the substrate 200 which finished seal drawing which forms 
the drawing field 220 between the conveyance devioe 44 and the liquid orystal dropping section 40 is formed in the 
looation corresponding to the liquid crystal dropping section 40 of the conveyance devioe 44. Furthermore, the 
migration robot 46 which delivers two substrates 200-300 to reception, the lamination section 41, and the UV hard 
spot 42 is formed in the location corresponding to the lamination section 41 and the UV hard spot 42 of the 
conveyance device 44 in the substrate 200 and another substrate 300. Furthermore, the transport station 47 which 
really whioh finished lamination delivers a substrate 400 between the conveyance device 44 and the heat-treatment 
section 43 is formed in the location corresponding to the heat-treatment section 43 of the conveyance device 44. 
[0162] In addition, the conveyance device 48 in which a substrate 300 is conveyed is installed to the migration robot 
46, and the migration robot 46 reciprocates between the lamination section 41 and the UV hard spots 42. 
[0163] A substrate 400 is really which finished restoration of liquid crystal with such a manufacturing system 
according to the manufacture prooess explained by drawing 7 conveyed according to the conveyance device 44 to 
the process after a fragmentation process. 

[0164] In this manufacturing system, when the liquid crystal drop time in the liquid crystal dropping section 40 is 
dramatically shortened by this invention, the productive efficienoy of a liquid crystal panel can be raised by leaps 
and bounds. 
[0165] 
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[Effect of the Invention] - The manufacture approach of the liquid crystal panel concerning this invention extrudes 
liquid crystal as mentioned above from the delivery of the hold section which held liquid crystal, separates the 
above-mentioned liquid crystal drop from a delivery the process which forms the liquid crystal drop of the specified 
quantity in this delivery, and by giving an oscillation to the above-mentioned hold section and/or a delivery, and is 
characterized by having the process made to adhere to the substrate used for a liquid crystal panel. 
[0166] So. by extruding liquid crystal from a delivery and forming the liquid crystal drop of the specified quantity in 
this delivery, it can have very high repeatability and the amount of the liquid crystal made to adhere to a substrate 
can be controlled. 

[0167] Thereby, it is finer than the case where a liquid crystal drop is dropped from this delivery by self-weight, and 
since the liquid crystal drop set as the bigger minute amount than an ink jet method can be made to adhere to a 
substrate with very high repeatability, various liquid crystal fills required for the liquid crystal panel of various sizes 
can be decided with the number of dropping of a liquid crystal drop. That is. since the number of dropping of a liquid 
crystal drop can be beforehand decided according to the size of a liquid crystal panel, if only only the fixed number 
trickles a liquid crystal drop, it can reach the desired value of a liquid crystal fill at accuracy. 
[0168] Consequently, the current value of a liquid crystal fill can be measured, it can feed back to the control 
system of a liquid crystal fill, and the process which adjusts the insufficiency to the desired value of a liquid crystal 
fill can be skipped. Thereby, a liquid crystal injection time can be shortened. 

[0169] Moreover, since rt is not the approach of making the liquid crystal drop extruded from the delivery adhering 
to a substrate directly by bringing a delivery close to a substrate, there is no need of carrying out disjunction of the 
delivery to a substrate. Since the magnitude of a liquid crystal drop can moreover be set as the bigger specified 
quantity than an ink jet method, a dropping pitch can be made larger than an ink jet method. With these advantages, 
the outstanding effectiveness that a liquid crystal injection time can be shortened further is done so. 
[0170] - after the manufacture approach of the liquid crystal panel concerning this invention carries out specified 
quantity push appearance of the liquid crystal in the cylinder equipped with the delivery from a delivery with a piston 
as mentioned above, by giving an oscillation of a piezoelectric device to a cylinder and/or a delivery, it separates the 
above-mentioned liquid crystal drop from a delivery, and is characterized by making it adhere to the substrate used 
for a liquid orystal panel. 

[0171] So, the simplicity of controlling the amount of displacement of the piston which bears the extrusion for the 
liquid crystal with which does effectiveness as already explained so upwards, and the cylinder was filled up from a 
delivery to a specified quantity push **** sake, and high degree of accuracy can adopt the configuration established 
enough. 

[0172] Moreover, the effectiveness that momentary volume fluctuation of the hold section which was mentioned 
above, and/or the momentary oscillation of a delivery can be made easily is done so by giving a pulse signal to the 
piezoelectric device excellent in high-speed responsibility. 

[0173] The manufacture approach of the liquid crystal panel concerning this invention at the above-mentioned 
process - In addition, the dropping pitch which is dropping spacing of the liquid orystal drop to the above-mentioned 
substrate Consider as Variable x about one side of the two-dimensional rectangular coordinates shaft taken to the 
above-mentioned substrate, and it considers as Variable y about another side. When making into a constant t a gap 
with other substrates which counter the above-mentioned substrate and the above-mentioned substrate, and are 
arranged, making the above-mentioned specified quantity of a liquid crystal drop into Variable v and making a liquid 
crystal fill into the predetermined volume V. It is characterized by defining the above-mentioned variable x, and y 
and v so that relation called V=nv (n is the natural number) and v=xyt and required productive efficiency may be 
satisfied. 

[0174] So, if only only the number of dropping defined beforehand trickles a liquid crystal drop, it does the 
effectiveness that the specified quantity (v) can be determined as the dropping pitch (x y) which can reach the 
desired value (V) of a liquid crystal fill at accuracy, and can attain required productive efficiency. 
[0175] - the manufacture approach of the liquid crystal panel concerning this invention — the above-mentioned 
process — in addition, it is characterized by setting up with x>-5mm and y>=5mm about the above-mentioned 
variable x and y. 

[0176] This does so the effectiveness that productive efficiency required about the liquid crystal panel of various 
sizes can be attained, by setting a dropping pitch (x y) to 5mm or more. 

[0177] - the manufacture approach of the liquid orystal panel concerning this invention — the above-mentioned 
process — in addition, it is characterized by arranging two or more deliveries to the above-mentioned substrate, 
choosing some or all of two or more of these deliveries, and making the above-mentioned liquid crystal drop adhere 
simultaneous [ on a substrate ] to two or more places. 

[0178] So, since a liquid crystal drop is made to adhere simultaneous [ on a substrate ] to two or more places using 
two or more deliveries, time amount taken to drop a liquid crystal drop at the whole substrate can be shortened in 
inverse proportion to the number of activities of a delivery and further two or more some or all of a delivery are 
used selectively, the effectiveness that it can respond flexibly according to how to take the field which closes the 
liquid crystal on a substrate is done. 

[0179] - the manufacture approach of the liquid crystal panel concerning this invention — the above-mentioned 
process — in addition, when taking two or more fields which close liquid crystal on the above-mentioned substrate, 
the field which the defect generated is sorted out and it is characterized by not adhering liquid crystal in the field 
whioh the defeot generated. 
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[0180] The manufacture approach of the liquid crystal panel concerning - this invention which does so the 
effectiveness of not making liquid crystal useless since liquid crystal is not dropped at the defect field which cannot 
manufacture a liquid crystal panel by this if it remains as it is is characterized by drawing the sealant for closing 
liquid crystal to the field which the above-mentioned defect generated in addition to the above-mentioned process 
like a field without a defect. 

[0181] So, the effectiveness that the soundness which holds the gap when sticking two substrates to homogeneity 
improves is done. 

[0182] - The hold section which the manufacturing installation of the liquid crystal panel concerning this invention is 
equipped with the delivery of liquid crystal as mentioned above, and holds liquid crystal, The piston which is fitted in 
this hold section, extrudes liquid crystal from a delivery, and forms a liquid crystal drop in a delivery. It is 
characterized by having the piezoelectric device made to adhere to the motor which controls the extruder capacity 
of a piston by the rotation, and the substrate which separates the liquid crystal drop formed in the delivery by giving 
an oscillation to the hold section and/or a delivery, and is used for a liquid crystal panel. 

[0183] So, the volume of the liquid crystal drop extruded from the delivery of the hold section can be decided at 
accuracy to be the specified quantity defined beforehand by rotation control of a motor. Since the liquid crystal 
drop which has this exact specified quantity is separated from a delivery, the liquid crystal drop which has the exact 
specified quantity can be made to adhere to the substrate used for a liquid crystal panel. 

[0184] Thereby, it is finer than the case where a liquid crystal drop is dropped from this delivery by self-weight and 
since the liquid crystal drop set as the bigger minute amount than an ink jet method can be made to adhere to a 
substrate with very high repeatability, various liquid crystal fills required for the liquid crystal panel of various sizes 
can be decided with the number of dropping of a liquid crystal drop. That is, sinoe the number of dropping of a liquid 
crystal drop can be beforehand decided acoording to the size of a liquid orystal panel, if only only the fixed number 
trickles a liquid crystal drop, it can reach the desired value of a liquid crystal fill at accuracy. 
[0185] Consequently, the current value of a liquid crystal fill can be measured, it can feed back to the control 
system of a liquid crystal fill, and the prooess which aajusts the insufficiency to the desired value of a liquid crystal 
fill can be skipped. Thereby, a liquid crystal injection time can be shortened. 

[0186] Moreover, since rt is not the approach of making the liquid crystal drop extruded from the delivery adhering 
to a substrate directly by bringing a delivery close to a substrate, there is no need of carrying out disjunction of the 
delivery to a substrate. Since the magnitude of a liquid crystal drop can moreover be set as the bigger specified 
quantity than an ink jet method, a dropping pitoh can be made larger than an ink jet method. With these advantages, 
the outstanding effectiveness that a liquid crystal injection time can be shortened further is done so. 
[0187] The manufacturing installation of the liquid crystal panel concerning this invention in the above-mentioned 
configuration - In addition, the migration device in which two-dimensional migration of the dropping head equipped 
with the above-mentioned hold section and a piston at least is carried out to the above-mentioned substrate. It has 
the control section whioh controls the movement magnitude of the above-mentioned dropping head, and the 
rotation of the above-mentioned motor. It considers as Variable x about one side of the two-dimensional 
rectangular coordinates shaft which took the dropping pitoh which is dropping spaoing of the liquid crystal drop to 
the above-mentioned substrate to the above-mentioned substrate. When oonsider as Variable y about another side, 
a gap with other substrates which counter the above-mentioned substrate and the above-mentioned substrate, and 
are arranged is made into a constant t. the volume of the liquid crystal drop formed in a delivery is made into 
Variable v and a liquid crystal fill is made into the predetermined volume V, Based on the above-mentioned variable 
x set to satisfy relation called V=nv (n is the natural number) and v=xyt and required productive efficiency, and y 
and v, the above-mentioned control section is characterized by controlling a migration device and a motor. 
[0188] So, if only only the number of dropping defined beforehand trickles a liquid crystal drop, the desired value (V) 
of a liquid crystal fill can be reached at aocuracy. and the specified quantity (v) can be determined as the dropping 
pitch (x y) which can attain required productive efficiency, and a control section does the effectiveness that a 
migration device and a motor are controllable, based on this. 

[0189] - the manufacturing installation of the liquid crystal panel concerning this invention — the above-mentioned 
configuration — in addition, it is characterized by setting up with x>=5mm and y>=5mm about the above-mentioned 
variable x and y. 

[0190] The effectiveness of the ability to make the manufacturing installation of a liquid crystal panel by this 
attaining productive efficiency required about the liquid crystal panel of various sizes is done so. 
[0191] - the manufacturing installation of the liquid orystal panel concerning this invention — the above-mentioned 
configuration — in addition, while having two or more above-mentioned deliveries, it is characterized by having 
ohosen some or all of two or more of these deliveries, and having the control section to which the above-mentioned 
liquid crystal drop is made to adhere simultaneous [ on a substrate ] to two or more places. 

[0192] Thereby, since a control section makes a liquid orystal drop adhere simultaneous [ on a substrate ] to two or 
more places using two or more deliveries, it can shorten time amount taken to drop a liquid crystal drop at the 
whole substrate in inverse proportion to the number of activities of a delivery. 

[0193] Furthermore, since a oontrol section controls selectively two or more some or all of a delivery and makes the 
regurgitation of a liquid crystal drop possible from some or all of a delivery, it does so the effectiveness that it can 
respond flexibly according to how to take the field which closes the liquid crystal on a substrate. 
[0194] - the manufacturing installation of the liquid crystal panel concerning this invention — the above-mentioned 
configuration — in addition, based on the information on the field whioh the defect generated, when taking two or 
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more fields which ctose liquid crystal on the above-mentioned substrate, in the field which the defect generated, it 
is characterized by having the control section which stops actuation of the above-mentioned motor and a 
piezoelectric device so that liquid orystal may not be adhered. 

[01 95] so, about the field which a certain defect generated A control section is made to acquire the information 
(positional information etc.) which pinpoints the field which the defect generated before the dropping process of 
liquid crystal. By this a control section Since actuation of a motor and a piezoelectric device is stopped and liquid 
crystal is made not to be dropped to the field of the defect who cannot manufacture a liquid crystal panel, the 
effectiveness that the loss of liquid crystal can be prevented is done so. 

[0196] - The manufacturing system of the liquid crystal panel concerning this invention is characterized by having 
the lamination section which performs lamination of the manufacturing installation of the above-mentioned liquid 
crystal panel, the substrate which finished dropping of liquid crystal, and another substrate used for a liquid crystal 
panel, and the hard spot which performs hardening processing to the sealant for closing liquid crystal among both 
substrates. 

[0197] The effectiveness that the manufacturing system of the liquid crystal panel which attains by this the 
productive efficiency which was exoellent with compaction of liquid crystal drop time can be offered is done so. 



[Translation done.] 
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* NOTICES * 

JPO and I MP I T are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the dropping head with which the liquid crystal 
dropping equipment for enforcing the manufacture approach of the liquid crystal panel concerning this invention is 
equipped. 

[Drawing 2] (a) - (d) is the explanatory view showing dropping actuation of the above-mentioned dropping head. 
[Drawing 3] It is the typical perspective view showing the liquid crystal dropping process by the above-mentioned 
liquid crystal dropping equipment. 

[Dra wing 4] It is the typioal perspective view showing the substrate which ended dropping of liquid crystal with the 
above-mentioned liquid crystal dropping equipment, and the art for the fault in this substrate. 
[Drawing 5] It is the block diagram showing the configuration of the control system of the above-mentioned liquid 
crystal dropping equipment. 

[Drawing 6] The side elevation in which (a) shows the example of a complete-ohange form of a dropping head, and 
(b) are the fragmentary sectional views showing other modifications of a dropping head. 

[Drawing 7] The flow chart which shows the whole manufacture approach process of the liquid crystal panel whioh 
(a) requires for this invention, and (b) - (d) are the explanatory views showing typically the main processes included 
in this flow chart. 

[Drawing 8] It is the explanatory view showing the example of 1 configuration of the manufacturing installation of the 
liquid crystal panel containing the above-mentioned liquid crystal dropping equipment. 
[Description of Notations] 

2 Cylinder (Hold Section) 

3 Dropping Nozzle 3 (Delivery) 

4 Piston 

5 Stepping Motor (Motor) 
7 Piezoelectric Device 

10 Support Base (Migration Device) 

1 1 X Drive (Migration Device) 

12 Support Block (Migration Device) 

13 Y Drive (Migration Device) 

1 4 Controller (Control Section) 

40 Liquid Crystal Dropping Section 

41 Lamination Seotion 

42 UV Hard Spot (Hard Spot) 

43 Heat-treatment Section (Hard Spot) 
100 Liquid Crystal 

110 Liquid Crystal Drop 
200 Substrate 
210 Sealant 

220 Drawing Field (Field Which Closes Liquid Crystal) 
230 Defect Field 

300 Substrate (Other Substrates) 



[Translation done.] 
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[0 0 8 7] £ til:. 4 9, «EHiST^recDffiiN|{c < toT 

[0 0 8 8] fe*. 4RT«rffd«A^/W09atimB 
t> aS^-&S|5i:, «{fc&fc*4£v>K#tt^tB-rra»gttM8 

[0089] *fc» *«n(c«eni/<^A^wHMi 

[0 0 9 0] 

1 #l/>LEI8l::£-3^Tgft9!-r*U4\ WT<0ifc'!)TS) 
[0 0 9 1] «D»(r x |gilzS<5VNT, ^«>S*fc0fJ& 
[0 0 9 2] ST-^s/ K 1 (4. %S100 fclR^-f-Si' 

y>-^2 (iR^as) , >-^2*>ib7 i -^-(ci(K^T 

ftlcIES^fcf * h>"4, hi' 4 cDjfLtbL.fi 

fits) zm&m^Si'oxum-irz^yt-'s?*:-* 

5, ^yytfy^t- * 5<E>EHg£tf * h>4Wjf l_tb 
U£3£8|-r*i£9tbUJ8Jfl6, ->y >-^2 0^ffl!|Elr@ 
«rS*V V^2<D^Slc»W6*>/ c c^l(jSrJ|-^S«: 

S5JE««^7. «ES 1 0 0*SjBT/'X>'U3^P>-^«0 

itegr-atttj $^-5 j: 3 ic, «es ioo rotas fcwtfi-j-* 

[0 0 9 3] jgT/X;w3C0PS{4> 0. lmmilT 

o. i # i frb 5 a i e«©«SH»rga:ss<T,fc« 

<&i8«:itfcttH-£o 4fcffiPlr^$£;ft,fc^fic9i& 

•«s*r«9BN-«)i!:. m-etftss-rs 4 5 Id, ->y^^2 

<OS©co»(l5^ffi!)^*Sr?iJffi-r5#^'lc(4, jST/ X/P 
3rofttot)tc, ^a^RlSliJI£ffilcntttlP4r^^bfc 

SfctilP*S?ltbL., 5fe«(C|S)*»oTifc«B-5/X/W 
JK*tTte«)wt^»*b^„ ^#ro4&^ICI4 s IBT/X 

^ 7 ro®S)lC 4 o -C»M«)(w}g (3 ICJE 9 S^fitS:. 
^TyX/ix3 0^iffi!»Si-5 4 3(c, ITyX/U3ffl«S 

[0 0 9 4] *3t. IT;X;U3©ife(Bll J87Ktt4ril5 

/W^d u ^{^ 4 5 a — r ^ fc(4l?I^«-roiDX 
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IS 

s.zm^fzWit&m&m-rz turn* lv\ 

•5. 

[0 0 9 51 4*3, tf* h^4«ff UHLSIw*J-LTiB 
T J X/u 3 O Jfe«Blr?gfiK 3 4i&lftJM0** $ 

[0 0 9 6] ^ry ev^*— * 511, — Sfi[eie$-fr 

[0 0 9 7] ffi©^ 7 Jl, '>f ^ 2 O^MKIEj 

/X/U3<07 1 -^<-^E{w8a:*tTt«tv% &9 
tt»*fl*fct> lofcKfcS;h,5fc<BT?»14<, 

[0 0 9 8] EllTfl, ffi«#-T-7ttS^y V;/2 

li, 12 6 ( a ) li^-T «t 5 ?8T^ y K 1 £#$#1 L<£> 

4*5, 1216 (a) l^iiKT/X/U3*±, ffifli 
|ft^7li,j:5tltbJ56**siii|jg$n-5J;p(r, Ell:*t 

[0 0 9 9] Se>li, El 6 (b) (C^H-«fc5l£, *>y>- 
^ 2 C0j£ffl5* *li*Sli^T^— /<-*l=l»jBi-**T>' ^ 
/W304MU jSTyX/u3 0^«H*HtfJ:p(r K 

— *-yjBMKoffi«K5-?-7 o&->y >y2<r>m.Mizmm^ 
[0100] aumfttMist*, mz-t^t 

[0 10 1] Jta«J*T^y Kl i^gBBj&i 

[0102] ei 3 iZTrrrm&fSTmmn. m&m<o$$T 
ki, ^^-^.1 0, xmhismi 1, X^^p 

•y^ 1 2, YSHttttM* 1 3, *5«fctf=^ 1 4 £r 

«*.T.<^S. 4*3, X^-^10, XIB1MS«1 1, 
Slf^o s/* 1 2, *sJ:tfYKi(>ttHf*l 3(1, 4$FFtff3fc 
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[0 10 3] 1 Oil, «*kS<o}BT^y Kl 

o§25ij^-(Sj-e&5x^[6]irig{*$n, 
[0104] xmtmm 1 1 «. 

;t, iKT<— ^ Kl 1 OlcftioTX^falrKj 

2»U X*rt»s*«t6»Ttt««r««i-*. 4*3, 
coffiT^v Kill, jfiffijU-C— ^irBBSbSitSlSfifci: U 

70 [0 1 0 5] XifrT'ns^ 1 211, X2rfc}fc«KI LT*t 

KB* 3*u X#fti;:SiE4Y;£ie)lw]i<*;* 
Jx-c^*. S^By^mt £#-<-*io 

—yKiti, 1 *j-«£#:/B 1 2rora-e, x^ic 
40-0^0 

[0 10 6] YBIMMfll 3<1, U— 

^It^-^l 0£3:#f:/ns/? 1 2lC»oTY^|p] 
iiSb*>U, Y^(S]lc*3W5JSTtte*S>J^ii-5, 
5 4tf$J&lw£ £>, i$2 0 0 ±offiSrot£Slc«T^s/ 
20 Kl r t*5-e#5. 

[0 10 7] 4*3, ±I5X^|pJ*5J;U!Y*|B)(1, ltt^ 
^WT'crs/^ 1 2 0FfllriS@^ix, i&tlfBl 1 0#i8T 

[0 10 8] E5lwjp-fJ;5l-, 
ST^y Kl, X^a*i«l 1, *3j:tfYBB8bttM?tl 3 

tt, a^hB-9 1414, ^-JST^y Kl WX^(R)ir*3 
^SfitBffiiJWf^-SrX^Sb^l l \z.5-*.Ztm^ % 

30 i ocoY^m^if^iSL&mmm^iYmmm 

mi 3 ir^xi,, 
[0 10 9] $<b«C, h b — ? 1 411, HtriB^^y 

e^-^5, ffimse^-7, *sJ;o:iaS1t{S«a«}8*> 

•5, i-4to*>, #SfflWft-§-ll, >^2rto«Sl 
0 0 <Dft UtU UfillS-^VT^x -jy f 9 5 co® 

«KS4r3fe»fcSglK)«IWt^, ^^ytr^^-^5*5 

ibi-«.« 2 ffi^iiiafi»««»8 

3gl-«oJ;5li, t-^^/^*5!5^5riE»i-rS^3 

[0 110] 4*3, ffi@fg^7£ffi»-f 5&2 0fMWS 

ffim^7»l, E2 (b) (c) l^epB • C 
-e^-TJ:?!-, /</i-oMf -<§- s <rJ;-o-Ct£tgl(H]tglb-r 
-5. feSt^l, /</U^{f#sO^»35r^Wt U ffi* 

7 Sr 1 / 2 [fi]tg» § -frT t> J: ^„ 
[0 111] ^f'/f^*- ^ ScOEtefi, JE 

50 @jiS-^7 0iESbS*3j:ViBib^-f S^^lfll, jg^Offl 
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Mlz X o T^feSI&ttKJfcto-C&tfli X \>\ 

[0112] ±.m<o®mzts^x, &&w<x>mik'<*si> 

<oM&j7m\z&rtzmM>mT-7v**\*, 12131^1- J: 
m£k'<*M-m\,^bft,Z±&&&2 0 OClStfLT 
mT~*y K 1 fabWi&ffi 1 1 0 SrjST-f-^lcfcfeoT, 

[0 1 1 3] rfc:b*>, miapgli. 02 (a) (b) 
IC^-TJ: 5 >y21*KZ>mfkl 0 0 4r, f^hV 

4 W&PPA^ftOjf {^tiiUZXoX, Sfcttin t UT^iS 70 
TV X/U3*»fcgfJ£SJ¥ UW-rXgT?*.^,, £*U£«fc 
0. SiiSi-'S.tpl-v JKS^/UOI^XKJSC-C^it) 

IT; X^3*>?»»*i5 C i tit* w*U±, 

[01 14] ,#*5, E12 ( a ) fi, ifcfli 100 #«STV 
X/W3©5fe«*-e3S**^*:*«l*r3*U, El 2 (b) 20 
it. X/U3 05fe«^?>^l 0 0!iSM3efi5fi<^ 

L ttj $ ftfcftf® L T -5 0 

[0115] IB 2 JgP&li, El 2 (b) (c) iZrr: 

•tX 5 iz y EmsST- 7 5rSE»-r -5 lilUot, !£®.m 
*7 (om$hZ:~>l) ZteXtf/SLfrteffiT S *^Z\z 

El 2 (d) d^Ti 51^ ?8TVX/U3 

x/w3^ibsit)fii$ixfcjea^i i on, 30 

otSfi2 0 OI-f+JiF-f S. 

[0 116] &*, JifficDSllftlsgl^Jt-SjSBlfBroElf 

=^i-D-7i nzx^xmwzftz* 1 ?-?*! 

[0 117] St, ±E0>SS2&RlrT\ «Ai»**TV 
Tc0 2iit)!6S%^e.iXx *"bli2il")co^ffi<7?1S-a-St'fe 40 
[0 118] *Ts Sl^ffllt ffi««^7icj:6^ 

y isfT2(oft®m<D&Mm®X'&z>. -r*t>*>, mz 

(b) irflt-TJ; EEftJB^TSr^-y ^2»rt* 

*<0«fctti:£l«Ql::iDjSfi&#;t, El 2 (c) (=. 

5 JE®Sjf*7£->y ^2 
li^ttS*. i'y ^y2 ft <wK.fi. i o o&iSTVX 

tt"CjriVX'i'3©**te»i\ i"*fc%**«*r*T SO 
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[0119] 3520^11, i£®,m*7<nmmz 

J:5.STyX^3co^4go^WiSlbf*>5. f-fcto 
H2 (b) (c) l=S*i-J: $ lc» ffi®^ 7 £->-y 
y/2«rt* (^ePB2r.ft) aBitWMSr (^C*|6)) 

i\ ffia%«4r-t^ffittT-JBTyX/P3W5fe^lcSl1-, i" 
/.e*>*>«jAi8£isriV X/u 3 V HtfZ t &Xi< Z> 

[0120] z<n®.&frb-rtir£. «tA?8«riSTV X/u 
3i>*bWVM-f1tit>l^ KJ8T/X/U3(ceitSS«i 

i*, jgry x/u3roib$ic?ffiSjB*s±< ji«e-e#/iv>s 

«*«Fo£i:**»*U\ i»TVX/U3f?$fc 

TV X;w 3 ^Sb^iaj»;SS^4rf?or. t 

«Affii»tgA*TUT«AjRl 1 0 t LTIS2 0 
0ir^-fSCi*JBTj8lc*t), JESfRl 1 OOfl-^tit 

[0 12 1] -OJ; *&W<omik'-<*>i'<D$i&3? 
mz Xtlt£ . ex h > 4 roif Ltil US4rE«il=.®J»-r ^> 
:tiaot, SS2 o o lirST-rs^SJS i i o©i 

0SrSS2 0 Ol^tJiSUJSTL-fcS^-Cb. 
w^s?Si i ooStt— ^r-*>*. i-*fc>t>, StE2 o 
0lcft«$-fr5«*?Rl l OWfi*, 4i»tMt1Hltt 
Srto xmW-tZ Z t *5-c# 
[0 12 2] Sfc. ±i50,t3(^ ^B56^iic«}:9, *E 
&ffii>mTS X/u 3 co5t4Blc t if 4 * 

[0 12 3] ZtHZXK). mfe&tW'hmiZTEmz&lZ 
Zivizm&ffil 10 4:, 8i«>TiSv^S.ttTStg2 0 0 

/Hw i ^i|/ c c^«S/j:jSa3E«a*, ^alfSl 1 OOJSTfe 

lr(t;CT^«)*KBljSl 1 0<Dj8T»&8S:«>5r ir^-Ct 
SOf, *©8t«>r*JV^te»«»t, *RSJK1 1 OSrjBT 

[0 12 4] roig*, %S^§<0^{l (SK^S 

So 



-10- 



19 

[0 12 5] ffiTS X'l'SfabWLmist&ikffi 

«S**i6S*8MI!lv\ -fc<0±, »«Ai8l 1 0 

t, «A?S 1 1 0 OfgTFfiHS. VffiT* y?-*<<^ 
t 'J^y <t5ct*s-e#5. curt, few 

«X*fcJ:0. wa©*A*T*r*T$£***-C#, **3E 
*B#BB*J:!3-»«ie't-6Ci:*»-C*S. Sfel£, AST 
Kl ££ffi2 0 OHJSftTllBSS-frJiv^^ SIS 

[0 12 6] ifeir, itfUBS^^jgSjST^Pir^J-o 
i^TIMWS. El 3 ir^-J: 5 SS2 0 0l^li, K 

2 1 0K.fcSJfc®Sa«2 2 0 tftMtigjftS 

iir* 0 , mmmm 2 2 0 sts 2 0 0 oisor&nf 

«cfTW«Sii««2 2 oasjgjsstLTv>5. 
[0127] *a*-r xotti^/utMaM-s 

[0 12 8] r<7>J:5^1tiii««2 2 0*s^S*xfcffi 

1 2roR8lcj||»)ii^n, tefiifcJ6£;h.£. ttv^T. =»>- 
hP-7l4l±> fSIIHH«<2 2 0(O3g^roB8li, t<T>m 
«Ig«liLT^5 = y hP-?4»bllIW2 2 O 

BHMMRfcA-^-C* XBB«b«»l i*»J:C5Y|gS(l«W 
1 3 feMCTS. 

[0 12 9] £*i,fcJ:!K *gj&0}8T-- f Kl#. *n 

%^UtUi-w tic J; 9, ♦WT/X/uSOifciBKWe* 
OiKA8i£^#;-r£<, S&lc. =v h n-? i 4 *s, 45- 
JE«*^7«rWtt-f*C tic J: 0, «?yX/i.3A>f. 

m£kffi&®QM2ti. «-flsii««2 2 oi-aesiBi l 0 

[0 13 0] loro}ST^*l-fc>StP]^lC> ="> ho- 
5 1 4 »±XIB8fj»» 1 1 *r*MWLT» X^rRJlcffi-sfcjS*: 
cOfSTttgl-«-?ST-5' Kl Sr^SbS-er*. w*i*r*» 
jg-TC t!C«t 9 . X^|p)lcS?iJLfciSiii«a«2 2 0IIO 
l^T> l'n<DffiT*mT-tZ t, j^^t, => >- 

1 4 « Ymmsm 1 3 «r©jw tx, y^k 1 ft-rniz 

♦J. &ti$T~*y Kl*^Bb*-ar5„ r 5 LT, iKT-^ 
Klfc^oT, £t£2 0 0 Lfctf 6, 
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M2 2 0 l::&5£<oi8T£fT 5 . 
[0131] rrt, m&ffii l ocojKTra^ -f#fc> 

iSTtf y*-trftftx&L Y*|S3ir*r-r5}STf & 
£&yfcU ±IESffi2 0 0 tS«2 0 0lC*f|S)LTE 

L> «BTyX/P3li^i-5jK^jS, i-fcfei*MB«* 
2 2 0 ft{Ztt%i-Z>m£km 110 0#»£SJ» viU 

l oroJgiHg*3c2 2 o fcfct-fS-t-S^f&^/p l #fc&§l 
y » v 

xyt = v, V=nv (nlli^Sfc) 
x & 5 mm, y S 5 mm, 

«:»£■*-* J: 5 KRJfcSiV ±12= >- h o-y 1 4 14. 
2£8fcx, y, vro&£ttl::g^TXlBi&8S«Jl 1, Y 

[0 13 2] t^ty/t UTO^Ifttll, 

*K^<*/K!0»:fficJ;o-c^«)?>^55eJS-efc!3, 4 M 

20 mfgM(nm.\zmfeZtlZ>o Lfcii^T, £tg2 0 OK** 
LT£»xO(WIHTi&A$8l 1 Ofcy-f ^tfdtSTU 

fyf (x, y) fcitfffiBS (t) SflCffi&ftSt 

x y t = vt«titm5. 
[0 13 3] fcfc'U lJSfofc!30@ff^S (v) Sri^S 

CT^«)je*fc*TK«»t, Wi&mi l OSriSTU^^ 

[0 13 4] St 1 OC0jSlii®« 2 2 OlCjy-U-Cs 1 
JBOjSTT?S?A3E©avi^U<-r5 v=V 
cit>Tt5^ lffi2 0 0iioSffii»ft!; 
!3^-^>*lCioT, -t/i'#*yy(Dl8*lz.& J $>frizm& 

it® i) iitf <t 5 ir-rs^«)i-ii. is?a*oi<F-rffiH-e 

0fSS (v) */hS< U »Ili®^2 2 0 l*)IC^»(0ffi 
AMI 1 0 £t#£f£ Li, \ UfciicT, 

^<D^*.7!)^, flSTfyf (x, y) ICB8L-C 5mm 

40 £k±t-rz>zktK cmmmT) tmmm 

[0135] ^^.rt-^l t UTx El 3 iZTji-tX o IC l o 
c7?ffliiiffl«2 2 0fefct)«?STfiM*9^ti-ixl^ 1 
jgfc^iOO. 1 ^^ofci L-T t> 1 8>£tF*lT* 1 ocofiS 
®«a«c2 2 OI^-rSJST^ri^^Sr. t^BII8-C*>5. 

[oi3 6] 7i*>\ sfi^/^/j^-cfc-stt, mm 
so mm 220 rt©»tasBfi::'j'«fca-rt-c«A* 1 1 o 
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[0 13 7] r*>J:4e. ffifiiKl 1 0©llfcfc9^ 
ErJSg (v) l*. «tffeS#fivi::8&j&f& (#*L<** 
2<&£JLb) -eS?L 9. ^oSalJST^^ltB 

fctifeiOl:«Ttfyf (x, y) Sr5mm«±tt5 

[0 13 8] JWMftlwfi, fKJMKl l OOliSfcTt!)*) 

XK& CTifi 2 0 0 l fefcrt: 5 coJST* 3-5 
£ET-r«5±:^o*:** h (^S^Fffl) fc JUT * * G> 

[0 13 9] JMS, S4gl#fcfc9^iKT** h«u « 

^tds, «TXafcJCffl§l#/K**3»i:OlBo»a 

jktv x/v 3 <Dmm*&*:& <-rs>zk\z£<>x. 

$ & *c*TWMO«H»«: El * z 1 t> -et 6, 
[0 14 0] kw^T, M*0JtZttaM£J:<>TJia 
*Otfc«fciS<* 0. 9 9-1. 3SSTfc5 0 

-tr-c, ffilz:ttAatt:*«r l ti-^i, JKfiMl l oco 

t, C^x hJS^fllffl 3-2 4 6 5 

1 4 0. -01mg — 0. lmgtfci^ 

<b> *JSW^*A*i i 0#*I5IS i o 0* » 

8 1 5 6 2»4i«LO»*JCSoTtt* 0. O 
0 0 3mgtMH, *58W^)*i«il 1 Ottlitf 1 

OOOoe^iTfoSo z<ntiMfrbi>. 
[0 14 1] »Ufg«c2 2 O^ih^Xf*. «A'< 

6i5ter*fc»^«:, 1fi!!»oJBT/X/u3Sr-#{rifi 

[0142] £ fclc* 3^hP- 9 1 4flu SSIS&OJBT 
ilW2 2 o coiM Xw»t, -Tftb-fe 

£i£2 0 0(C«tt$iL«ISVtR«2 2 0^X*^« 

fctt*«K*JB*tbfi^!»^2, fcT* h^4*5j;tfffi 
mSt^ 7 £rt& »t * £ 5 y K 1 *r»JS Ltti 

<. roi^Cfi, *jfiTV X/U3*atRWlcBBBB-t"S 
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1 4&mW-tZ£ 5CLTt)J:t\ 
[0 14 3] r^idl-^u^^^/u^Bf^Sr^IlBt-r 
*riKJ:!K **/<*/u©«ftfcA**#S1"fc» i 

[0144] E4iw^i-j:5iw, 

iawBi«j«^fi. *?-7-f>u*»j* 

^ofcTS®«2 3 OKft, -t^flCfiSrWSi-SffiSW 
nqwwmtfm&^^hv-v l 4i:4tiiti:±o 

ayhD-9l4H ^Fa®«c2 3 0 KSt LT^x 
5*5ctt) ? ffim^7(DigKJSrffih'r5o 

[0145] mm^s f^^^tiaox^ii 

«Tlf\ fiSSI««2 2 0*?gfi£i-SBSIwt, ^Ffiffl«!c2 
3 o ^-A«I*rffbft^ w t C J; 9 , is—fr 

tidSfcSo £ ?R»«2 3 0i:BD* 

51E»&tSMIWtf 2 2 0*Cfc^-C»ftL^n\ Ufc^ 
oT, ^<OB8H«rEliBi-5fc«)mi, ^J&ffl«c2 3 0^ 
t>ffiIHSBSc2 2 0fcWiC^/HIWfTi\ V 

So 

30 [0146] ft*J, S-WT^!/ K 1 1 0 0 

^ Kl 4rS>R h u^*fctt«4JE^#»S*r«T 
y X/u3(7Dife«Sr«eSt-«Stt, t 0 ^ h^4SrHU*^fe 

¥0 [0 14 7] ±iSLfc***T^ , o*^*r*tr, 

[0 14 8] EI 7 (a) K^-r J; 5 K*/<*/^» 
agXSfi. 1 ttO»*d^6 l 4^U*»^)*ft^^t 

TTFT7W frT&jft LfcTF TZCKAhrdKHLa 
i:, * s ^c0 3M-fe(0^7-^-</i-^S:^a«W(w© 
?iJL^CF (Color Filter) mm^MT^mxnt \z 

[0 14 9] *-T, BMMDBfcjair^T. TFTitti 
50 t5CFSffii:»U W*S^Sr^ft:t Lfc*»*frt\ 
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3i r — r-< -7 1$ v?m v &n p . 

[0 15 0] TFTStR*3J:0!CFStgO«-«® 

tS&Elcgcl 0 0 AcoJPS-eSfJlU ADS»BI^$^rS. 
[0 15 1] JS^T, JI^LfcElollRrogffi&ffi^i*^ 

OSftfr&fTp,, 

[0 15 2] fcfc. CFStKlCttU JRS.^/KOIH' 
Xfc-g-^-o-^SrJUiliU, E 3 Ir^-T J: 5 tt*® 

2 2 0 & 1 *. ->-/M*fi#§*# 

^.^vtMcJ:o-CfiSiii4rff?. S"-/Ht«)*Blfe, 10 
o , CiMrft-c?iKa^«rff p. f-.Mt«>itltBU c 
FgtE*s<fctfT F TSte^TixKfl-L.TffoT fc «fc 
^. 

[0 15 3] Sipic, 7 , 7^f L s'^> t/u 

^g{CJCDTCFSffi*3J:0'TFTStSro 

[0154] LT, CF£*g*3j:t5TFTStSO«ffi 

«?co =■ ^^e^Sr^i- •540 ; aSrfT p . 
[0 l 5 5] j&v^-c 1217 (b) irt,«5t#j(::^LTv> 
Zfi'K 8EK»y$U;fcJ:5i;:, ->-/i'*r$riSIIILfcCFg 

&ffp. 

[0 15 6] rcom, CF2&E*JJ:tfTFTg;E&, K 
3^ w<fte?«ttfeMftt:*ifrrT o T *» i^fctt** 
3£®C:i£p, »ffi*teB£:fc>1*:&fTofc&, 13 7 (c) 
5 l£, K3g§l#Sr-TS. -tLT, 0 7 (d) In 

fflLT2tt:wStE^l$i«i5/ijgE^4riD^5. rixl::.*: <9 , 

&4iZ7frtmwmm2 2 o^^fST^^T^/t^ssi 

[0 15 7] El 7 (e) J: 5 ->-/Mtf 

[0 15 8] ft^fc, B* P #:b*fc&l£&, tKS^/W 

[0 15 9] 12)81*, B7fc£^V>TgftWLfc«i&'<* 

7ucD»ijtxm^^is-r5i!fit->^7 i ^-efcoT, 121 3 1=. 

JfcSflSTSlU 0i> CF*ft#J:tfTFTa*©K9* 
i5-tir4rtf p±85ftS-g-*3SS* 5 ES^fcft6^*S|5 4 1 t. 
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±IBUV0!^t;Srff pUVSMt«P4 2 UVWbfllO* 
?S<k«r?tpAD^«Q;aai4 3 #8154 0~4 3 tt 

8&i£8S«i4 4 y =ritE«**trv^*. 

[0160] tt*3, UVSHfcSIU 2 fcanSMttSSlH 3 t 

«*, iWFiii*©«BB»cia«ufc«fl5«jic«!ai-*. 

[0161] »^ii4 4 <OffiSJffiTaJ4 0 \ZM 

StfcSI-li, JfmMi2 2 0 «r»*i-* 
Sr*^AfcSffi2 0 OWSf+fflEL*, «BiH«6«i 4 4 & &A 
MTffl54 0 tOBa-Cffp^it«MS4 5«SRWe>ilT^ 

telHU 2 ic*K£;-r6ttEtwti, StK2 o OiJiM p- 

j}t>mm3 o o££it&p, &s^a54 ljsivuvs 

•ffcSU 2 IHttLT 2 ftcoStE 2 0 0-3 0 0«7?S»taSU 

iisia«?4 4<bDm*2imm4 3 icttfs-f stetti^i, 

fc-«JSS4 0 0Ogtt®b£fTP#i£i»fll4 7*SKlt 

[0 16 2] fcib\ »iHn^s' H4 6JC»LT, Sffi 3 
20 0 0*aa;iS-r5«fi:itl««|4 8*S»B$^T*3t), SSIo 
#5'h4 6l4 > ftS-&~frSl54 l*3J:t)!UVjS'fbSl54 2 WW 

[0 16 3] ^OJ:5^iiit->^-rA|rj;»), IS 7 "efft 
»S*R4 0 0li, H»iS««4 4irJ:o-c, ^»rXS«l^ 

[0 16 4] z<D8nm->XT k J*-?K. m^mTU4 0iz 

30 

[0 16 5] 

Mi, Jil8iR*«IHaj:tJ«/*fe»*llt(aPl=IR»*r**. 
i:lcJ;-3T±t2jfiS*gSr4tmP7l^«]plliU, ifciPa 

[0 16 6] -t^^it, QttaP^e.JKfBSrtfbtBU, K 
w etadPtef^SwjgAiSSr^JS-rsnttci-s-C, ass 

[0167] ztiizxv. j&ftfBfcafi-e&abttip*^ 

•C^4t>5i i-<cfc*>, «A><*A-©+^X 

50 T-, -t<D»:Jt)T±J^fc?!fe7t*»t, ^AtS«r?STU$ ^-T^ 
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25 

[0 16 8] iOigf, JKS3E«fiom«ffl:Srff?a'J u 
[0 16 9] ttttP*>fc}f LWUfc«fi}SSr, ftfc 

£*t&G>«AK:.fc9. 0 -easts-*- * 

[0170] • *JgWK«*fK*'<*/i'0lljg#&tt. 
wffitti*->y ^^*JJ:05/Sfcliti:tbPlw#it5r tic 
[0 17 1] -fctu**., KIwtftWLfct^OOg**^ 

fcfl?/5fc£S&J8-r 5 r t -55 -Ct 3 e 
[0 17 2] *fc, JlsaJCVtt^tfi^fcffi**?-^/^ 

[0173] • ^WI^^jSS^^-'KOlSljt^iSli, 

v>Mmkl£& t t Us *SSjgco±SE0f^fiSr^JS:v t 

V=nv (n , v = xyt 

t^5Bi#t, sfiS'B'te&Sja^tSrWS-rSiplw, _L 
fS^iltx. y, v&j£«>S;: t&«r®t LT^8. 40 
[0 17 4] **M$>*., ^fe^ytiSTJSfc'tt, ttjuff 

sriTLjmii, m&ftm&vBmm (v> icie* 

*■ (x, y) t, 0f£ft (v) iSrS»5«tt*s-t?#S 

[0175] • *&W\Z&Zm&s<*/i'(DMigj5i£K. 

x S 5 mm, y & 5 mm 

[0 1 7 6] miCfctK SSTtVf 1 (x, y) $r5m SO 
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mSk±b-f Settle J: 9, ^-Mf-i'XwjKa^/Mw-o 
^T&gft£M3i*&itfiK-f S £ t #-C* S t ^ 5 20* 

[0177] • *»Wlrfil5aeS^N-^./l-cr)ilfit^«fett, 
±f5c7>XS«riD^.-C, ±i2StSir*M_-cettbP-Sr1fijBciS 
@ L» KHSS^ttlllPtO-asSfctt^aJSra^LT:, ± 
?eMikffi&mm±n1&&®miz.mmzttm£it&zb$: 

[0 17 8] ^rJxt*^.. ^Sfcc7>6fcttlP&ffl^-T\ f&g>*8 

P<D-a$*fcll£^&iifRiMjl::ffl^S<a-t\ S«±lw*J 
[0179] • *»B^I^S«S^^^cDS!iit^iSrt, 

±.se,<ox.m\zimz.x. ±sssffi±iwjKs*ftih-rs«i*gc 
&£.vizmmiz.t*m$><ottm&fft>ti:^z. t*»*t u 
[0180] ^ixictt). ^oss-ettiSfi^/wsriK 

[0 18 1] 2tSC0St5SrftSt)^to«fct^ 

[0182] • *mmmzm&'<*'i><o§iii&mwitt. 
mub. mw.®m\z.m$izfr, etttip^?>«ESS:}¥uttj 
ftismis&zm&mzxixmm-rz*-* b, etmp 
mm***.*?. tK<fco-csj*)8su «*/<*/ni»^ 

e.^5S«^#3e$-Br^ffi®^t. *<l^T^-5wt 
[0 18 3] -t^jt, ^-^(OiateSffiiJ^lC.to-C, 

3es«r*r-r-5j«ASis:5tttiPii»e)«J!?S6-r-<r>T?s jss-'-' 

[0 18 4] rixlii !9, ^SJBSrifiT?K8tttJP*^ 
•?gtEU:tt*£-&Sct;&ST?#Stf>-c\ Qm^JX^m 
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T?»»5C k&XZZ. -f#to*> s m&'^WV-J X 
\Z& C-C^to«EStS<OfSTSfc*»:*«. i iiJ!t#50 

[0 18 5] CtOii^m, «*%*B0W£tt«rtl-BL 
[0 18 6] *fc, stttiP^iblf LtHLfcifcABS:, at 

[0187] • *8ni£«SttA>'<*/i'0K£&Btts 
-hlEOfllfiKICiD^T, i: t±IElR*«Si3J:0«K'^ 20 

U ft!i:*»::o^T&&y U .hIB&Kfc-kBSBK** 
i6jUTiEfl-*-5moa«troWKi*3e»t t u attain 
l=»*r v U «S3£«S:«rBlf 

V=nv (nl4i&&) , v = xyt 30 

6ilfc±eB»x. y, vKS-^T, ±SSW«I«B*s, 

[0 18 8] ZtinpZ.. ^fejetofefBTJS^t. 

*r«TL**.-r*wf, «A%aftoB«* <v) KjEtt 

(x, y) 0f^& (v) t€r^»*di:*S-et. 

[0189] • #38WI^6i£A'^/i'«0SJjilge«4, 
±fiSO»^lrAB^.T, -bf22E8fcx, yCl-O^T, 
x2 5mm s y g 5 mm 

[0190] ifUllJ: t) , S-WlH' XODiKal^/HwO 
lr*T#B*flU^#fc«A'<*/W»BBBfc«*i5iir 
■5 w t i« "C* 5 1 ^5 S5bmSr#-r^. 

[0191] • *X9iKff «ttA/<*/i'0jRtittSBtt.. 
±ISO«}j«I^D^T. ±lfflfcliin«r*»Bjt.Si:#K:» 
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[0 19 2] CtUiJ: 9 , MMlt, «»<D«tttlP4ffl 

[0 19 3] Sfcu:, fflMHiasii, Ig&roafctbpo-ass 
Jfctta»*WR«KIW«PU ?fcttiP©-g|5*fc<4£SBa> 

[0194] • *$gWK«6f£A'<*/^Mii£Bf4, 

It, ±E*- 9&£Xfi&mt*<n1fc®i : k&)tZ J iki>mW 
U&fMZ-Xb^Zk&iftmk UT^5. 
[0 19 5] •t^*., isibWK&.fr?&£.L1zmt$HZ. 
oVNTIi, «A©*TI««>1WK. 7A«s»£U&«« 

*» *A©«T*:ffifc»fc^J:5tei-S©-e» MOp?; 

[0196] • *&mz&z>ms,s<*/i'<Dmm->x'?-j» 

f4, ±te*KA^^/K^Kitasai:, *EA©«T*i^^fc 

[0197] r*urj:9. *£A?BT^ro«flglcJ:oT 
[EEOffllWilttPJ] 

mi] ^mm^zmi>m^<^<om^^i:mmi-i 

[El 2] (a) ~ (d) tt, ±SE«T->S' KOJSTtbf^ 
[0 3] Jb«B«?SSIT3SB^J:S*EAfBTX@^i-« 
[El 4] ±iejKAiST3SBliJ:oT^AW?ST**!-TL. 

■i-itawftistBB-cfca. 
[e 5 ] ±&m$kmTmw;omw&<nmi$.z&-t7n y 

[0 6] ( a ) i4, mr^y h'<o-vmm&irirmm 
m. (b) mr^y Y<nfa<o'imm**iruft<mw 

[07] (a) i4, *mw\zvhz > m&'<*>\'<ommi5& 
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(16) 



2 0 0 3- 



29 

0£#Ig£3*i-:7P K (b) - (d) li, 
[@8] JifB^?ST^®«:^t?iKS^<*^l!iiti£® 

2 i^y (itz^gp) 
1 1 xmrnmrn v»%hmm) 

1 2 S«yn^ (^Sb«8«) 



70 



1 3 

1 4 
4 0 
4 1 
4 2 
4 3 
10 0 
110 

2 0 0 
2 10 
2 2 0 

2 3 0 

3 0 0 



30 



rn&rn 



in 



<«> 



[02] 
Cb) («) 



(d> 



6 



XL 



XL 



XL 



U|U> „ 



XL 



]» L 



^7 
P 

110 y 



TOO- 



[04] 




[1217] 



(a) | «a><*/HttffiXS I 



THT 



1 ttAttT | j 

| { v-/vuvfltfb: | j 
j | flMfcfcgfc | j 



(c) *2T-?Ofte9£-fr 



(d) *ft£E-C0ttfl4* 



j_4_*_4__j_*: 



t t t t + tr^" 
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[1218] 



-300 




48 200 



46 — I 

ZL IK* 



■Q 



Ml 



1—44 



uva<t:8B 



42 



41 



40 



77 D > h-<— V^COjKE^ 

F*-J>(#%) 2H088 
2H089 



FA04 FA09 FA16 FA17 FA18 
FA20 FA21 FA24 FA30 HA03 
HA08 JA05 MA16 MA17 MA18 
NA07 NA09 NA19 NA22 NA25 
NA29 NA32 NA34 NA35 NA44 
NA45 NA49 NA56 NA60 TA04 
TA09 
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